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ECONOMIC DEVELOPMENT IN TELECOMMUNI- 
CATIONS, COMPUTERS, AND ELECTRONICS: 
THE EDUCATIONAL COMPONENT 



THURSDAY, DECEMBER 8, 1983 

House of Representatives, 
Cor4MrrTEE on Energy and Commerce, 
Subcommittee on Telecommunications, Consumer 

Protection, and Finance, 

Denver, Colo. 

The subcommittee met, pursuant to call, at 9:25 a.m., in the gold 
room, Executive Tower Inn, Denver, Colo., Hon. Timothy E. Wirth 
(chairman) presiding. 

Mr. Wirth. If the subcommittee could come to order, we*ll move 
ahead on a very ambitious and, I think, terribly interesting morn- 
ing. 

Today we're having another in a series of field hearings by the 
Subcommittee on Telecommunications, Consumer Protection, and 
Finance, focused on the industries in our jurisdiction. 

The subcommittee has been particularly concerned about the de- 
velopment and impact of the electronics, computer and telecom- 
munications industries on the U.S. economy. And on doing every- 
thing the Congress can to encourage and nurture the role of the 
Federal Government and to define the role that the Federal Gov- 
ernment ought to play in developing these industries. 

Many of you are familirr with the activities of the subcommittee 
in assuring universal telephone service. The subcommittee is also 
involved right now in uevelupnient of national cable legislation. 

We've been working very closely with the U.S. Department of 
Commerce and U.S. Trade Representative in opening up the Japa- 
nese telecommunications market to U.S. goods, and have been in- 
volved in a whole variety of other activities of special importance 
to the industries. 

One of the areas that many members of the subcommittee have 
been concerned about is the relationship between lechiiology and 
educated individuals and the kinds of investments that we have to 
be making for the future of the country. That is the focus of this 
morning*s heariiig. 

I have a rather detailed opening statement which I would, with- 
out objections^ include in the record. 

[The opening statement of Mr. Wirth follows:] 
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Opeiilnq Stah«inot»t of lU'p. TlmoMiy E. Wirth 

Economic Dcvo lopme'it ii, Te I jii.ai'Jii »:ior,s , Coinfjut er*- , 
and t:i(?rt-.ioi,lc:';: The Kd-jcti*- lonal Comi^oiici.t 
December 8, 1093 



Tvdiy, ►he S'jb^:omnl hue or, Tel oconm'jr. icat iom , ron';«unor 
l'^o^♦u■ lor. aii.i Kirian.-cf In'je*- [^.^. lor.n^. ou ^.ho co'. 1 1».m.j*1 

he-ji-.h riuO (•ompeMt-.lvetiO^.-, o£ ^he tc\ ccoinm'jr. Ic j - ior,-. , fompiU.bT 
r.d jdvai.oed c I ec t roh ic; Indu^i^rie^. 

A^i rerer.tly .in .1 dfvvide aij»> , omt ; omt>a:iic*n in ^hf•'■.u fioM". 
•limo'i^. completely dominated both ^hfj dome'^.Mt? nrid In ^ er s n io'-.i I 
niarketn. Re-er.tly, however, the J.ipane^.e and •'he Kjropean': liavu 
P'-i i»' nf.ormo'i"- ''.tride-.. 1;. ^uvi^ral r-ritUNjl ^^eohr.oiiMi ■o'-; wn h.ivt- 
either already talleri behind or are In dar.ijer ot duir.-j - o . 
Give:> the struct jral weaknennc: of ''•o many o£ o-jr ba*-;,? 
Ir.d'i'-.tr le^., like '•.tcel and aiito*"', wo c^annot aftord ^o lo-.e the 
edije i». high tt^hno locj y fleldn well. 

The ri".;:..! n'jfiM— of our compe t i r ttrinnot ha an^^rlbod ♦o a 
••In'jle fantor, b-Jt they all have one .-it^ r it. c:ummw:. : .u. 

irtlv.', po'-itlvo^ 'jovfrnm<.»!it role rooporat Ivel y '•.'Jppo r 1 1 n<j the 
etCort". of private Itid'j^'.try , 

The lii'^le tno^t in port ant factor of o'lr •^-j/iS'vr; (.-j^ 
been e.J 'jca t ior* , We have the mo'-.t ed'nvir,'.! w^rktortr in Mp' 
*vuild, and LMjr tedithiriq ru.d re-earrh 'U I ver 'U i e". ,\ri^ '-.till 
'inpara: leU»d . Yet, we ar^ tarln-j a *rl;l'-. I'. • 1«jlm'. io. . A 
-•rrie-. ot .i I -.t i n.^ii "^h<'d r^' -n^^ rep-rf: have ,Io.:.in...nVr.l i 
iailirL'-. '>t j'U ed'j(Mtlonal '^y-.tem, p<ir 1 1 - u; ar I y m Miorc .irer- 
iiio'i^. relnvai.t to high t<M*h!u- log y : -.-irr.cn ai. I m.-'Min-ia': l'''. . Kor 
MiL' fir-'-t *:\iui.', wo are -j r ad'ja t i :.g <ftneratlon ol -Mildrer. wtii.h 
Lgt: lltorat*' ^ha^ It^; parnn*^*;. 

uvi.T Mif.- ci.'jf.e wt '■he la-4, three yi^ar^;, thin ;;-il»,:i..iuui i t t«u' hi'-. 
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devoted a n Itj'.i ti r-aii t amo'Jii'^ ot wne .it»d ro^o'Jrce". to 
lr.ve*;t itja*' way. *o inaUi'^aih ^hf» ^ omf/oUtivo "^reh<3th ot ^he^'e 
hit^h techrioloqy IndM".'- ** . Fur eXtitnpiO/ we t*o»irli.'ie to play a 
rote in •'ryinj ♦'o torrt? i)pot» the .i-ipane^.o markn^ for fair 
coinpeti t lo!» by Amt?rii:ai, '•I'ippl 1 11 kt* ATfrT^ au'l boijiu 
e ^omm'itk l.^aMor,'-: travle wi^h t:hlt»a» \s»? have "uppoftofl a 
•^t r ot.tjt he?»ed fe-l^ral conun 1 ^me!^t to re'^o«ir''h .nul 

dpve lopmcr.t . Wo arp c urreiiMy Ohiiaijcij ir* ai» ifi-dupth •'.urvey of 

iotleral polu-ie". alierfiiiq tha iTompe M M votit?*^*; ot 
tol ccomin'ih it.'at ior.n , compntor'^. , ami elePtroi.lr^., 

Till", iflortiir.tj tht* f^'ibromm 1 1 tco will explore t i?d'jf:a '^oii.i I 
policio*^ r»oeded enhatu'e ♦'he future ''trongth of the^.t 
ir.d M'-.t r ie". . Wlia^ nrr^t bo dor.e to tralri the toi. tjl »■ ho'J'-.rit.d*; o fc 
fir '"it L'la**.**. er.g 1 fkfer / S>rk 1 1 rt , teacher*:, a'.d worker*", who 
w; i l^e ^hef llfebiood of our fu^'jr^* '^u.? What role ca:. Mie 
toJfral fjovorr.;ne:i*-. p'. ay^ workli.«9 clo»'nly wi^^h ':t.a^e ar»d lo^ ol 
qov er ?.5*5»?ri 1 , with educra tu r**. , ar.d with b'nli»e''.^.? The-.c que*'.'' ;or»^. 
will be O'lr fo.'«r- tot^ay, Wlthou'" '".wif^ aud effective dctiori oi. 
thr' of '^ove I !,nu»h*'. , irtdu'^try ai»(i '■.h^ aoadoiaii: comm'Jiilty, we 

»*fjrii.ot hijpf*. t>r t^xpotrt to inaii^tair, our techr.oloq I'.'al leader'^hip 
\i. iTicruTUii'i i y competitive iii te riia »" iona I market-place, 

The aval l.l^)i 1 it^ y of ,^u adeqiJ^^^e ".'jpply of highly ^ralr^ed afrl 

i f ied Lrr.t i f Ic arid techriical per'^or.J.el i^. widely 
r »^'o ^r. zed a'' i f 'irtdamefi ta 1 coht r ib'j^o r to ^he t"?ompot * t i ve 

r •v.'j'^h of he e* e::omin'jri lea* ior.'^ , i?oinp»J'.er , e I or*" roii it* ^. ar.d 
.'th'^i ••t»"hr.uioi y- i}.toti''ive irul'intr le*^. . PerhTp'"; more the»t. at.y 
o*'\\*:^r nec^.oi t»t tj'jr eiTOhony, the future •jrowf'h at.d 
<:onipeM t i vcriO' " i>t thc '.e i:>du'^.^ r ie". are dopertdori^' ou a hi'jhly 
trviiv^rd arid '.pet* al i zed workfor^'o, i;, term-; ot world leader.hip 
ir. * ei'h?.olo'| i'%J 1 iri:. ovation arid dcvelopmeiit , ♦.he'^e are a*^. 
impor 'ai.'. eroiioiii* iiiput'*: a'^ are capital outlay; plat^t ar.d 
(•tju ; jiner. or t^»ve^^lnetlt ifi ro^eori'h ai.d developnier,^ . 

Tf;o i'.ali;li\/ it /^Ji\er iv:a' educi*- i^r.al '.y'tem to provide t ho 
t 'ji.d ine'.ta I ".kill*; ricce'-.udry to LUi'-.ure Mie future pro'-.pority of 
a tn >dijr?., ••.»*:'li?.o ^ ot^ i.;a 1 1 y adva»..?ed ecoiiopy 1^. a c.ju'-.e for deep 
.•or.v'erti ir. gov^^* r r»ment , irtdu'^try arid the educatio:»al community* 

llie Lv;de;.M» .^f U.S, weak:.e';n it. t i-^ch'. i -'.il edu^.it.io?. a?,d 
•"rjii.irt'j * "-trohj arid ^-'or-t i tiui rifj to inouh*" « The be'-.t people and 
'tie III*".'. L'du: 1*^ io'i a i Is^.t itu*^ lo*,". iii the II. are probably 

ror.ger tha'. a*" it.y time iri the pa".*., bit the brea dth ot 
■ at>Tb; ■ i ty ha*' r»''od»?d; ;*i uther word", th-* toufTJTtToN''. of 
at'f. ievuMei.t are be«} if't, ii»g to erode. b*or example: 

The iiverage uU\\, '^cht)o* or ■•i^lle')'.* g r .i.l u i »• ha '. L»:i!y ^ \\r 
uo'-.t rudiiv t^ iry knowledge of lita "-.hema t i**'; or ".cio\rv, only 
o:.e in «^ i x higli '-.chool ud^^ht". *^tudy 'Science or math 
b(.'yor d ^ho ^t.Vith gra<le. 

l<»H'e?.»- ".•' I'f* -J*- x^.^-.ir''. l!idii*a»>f. irr-.uf t i • ieti»- riumber of 
gualifi*'^ *^c ;er,.'o ar.d m.i*^ hejnat i.*-. tetjchern. Duri'.g the 
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dp.-ll;.tjj 77 per •e!.^, jrwJ the r.Minbur of ".clot^.Je ^iMCfier-. 
belnq t rained docllnetJ r>5 |)er/tM»f. , 

II. o-jr iJiiiventUos the problnn- .:u fc»q.|,i\iy (] i -.r .irb I t.cj : 

Laboratory la^MMtle-. iu a\mo«:t .ill ij.s. • i t.etT Ir.) 
school'' are i hadp.ji»r>»^** ^-o rr<^vi'i'^ a q'Mll^y tr,.) 1 ♦.eor i r,<) 
ed»jratiori. Kq-jlpmeiit i-. ot\ou ob^ole^e drid r he 
■ivallablll'-y of -.tate-ot-the-ar^. lr,-.^r•Jme^^aMo^ ^o tea.'h 
new and emerging "'vhnolog lo-. and app! Irn t lo:.'^ I limt'-e'l. 
It l*-. enMm.i»-ed thj" motle rfi I z I i.g 'Jhiverrv^.y r;-. ; er.t- i t I.* 
cq-jlpmer.t alone wo»jld req.jlre a mlnlm-jin inve-.tmul.t ot $1 
bill lo!i • 

Oijr 290 eriq It.eer Ing -.cliooln rrq-ilre in e''tlm,Ted 1000 '.^'W 
fci-uUy member': each yvdr. HowJiver, tho U.S. {irod iJe^ well 
•jr.der SCO ai.hually. C-irier.tly, 10 poroei.t of all 
engineering facjlty ponitlom are vacai.-.. 



Iho problem-, in i..jr ed"jcaMonal -^yi^rm plare v'oi.':t r a i ^.^ o'. the 
ability of the te i e.!omm-jn i cat lorn , eluotronic-. and comp-jt^r 
Ind'i-.tr le-. to expond and meet foreign competition. The 
Por.Mf.'Jod -.hortage ot elei-trlcal et^gineer^, comp-jter -.p i enM -••^ 
Jf.d o^hyr ♦•erhnlcal personnel .-ai. or.ly -.ervo to orlpple one ot 
the mo-.t vibr.v.t -.ector", of our ocor.omy, 

The-.e ir.d'r.t r ier are Ir.c rea I ng 1 y Impor-^int and dyr.imio 
ooiT.po'.entn vt o-ir national and local e'o omle". Tho-.e 
ir.dw*;tr lei make I gn i f lean* contribution'; to our ovtrall 
prod'JCtivl»^y inrreaie-., real ecor.omic: growth cU.d world trade 
performahce. What'", more, the-se Ind u'-.t r I e^i ar.d the hi:!h 
terhnology sector In general play an lf»orea-.ir,gl y iintorta:.''. role 
wt providing new employment opportunities. 

Uurlng the pa-t decade, high ttrhttology ir.d-i'it r ie-: a-, a group 
enjoyed a ra^e of growth of real output whloh wa-. nore • haj* 
tw'..:e th.it ot the total U.S. indu-.trial o»Jtpu^ . Nine of *^ ou 

fa-.te^t growing U.ii. Indu-.trlen in re.'er.t yearn havn berr. high 
tt. -hnology indu-tr le-. . High tec:hnology product trade h.m 
^•on»-r Ibuted large '^urpl j-.e-. to our balascp of tr3de — o'l^ 
performing by far any other -.eo^or of the e:^onumy. An;], avrr.ige 
iibor productivity of lndu-.tr ies In ^he high technology .ei'tor 
grew ilx tlmeT fa-^ter than that of total g.s. h I'^Ino".".. 

In recent year-., here in Colorado, high teehr.o lo^^jy ccrnpanie". 
have m-j-.h roomed along the Frotit Rang *, crea*- ing a "nlllc'ofi 
nouritain" et^jnomy . v^u-.^ a few rhort year-' ago, theru were 1»-': 
tha?, 2U0 high techr.oiogy Industrie^ lo^M'^ed in Colorado. Todiy, 
iiowever, Colorado ha-, over 700 high technology -ompanlp*: 
efipioylng t^early 60,000 people. Clearly, tlie-e I r^lu-.r r I en are 
Important to bo^h the hatioiial and Colorado ecotiomle*;. 

U'i' Mn: ^ruc Ig-, I t Icat.ce o t Mi.-^o i f.du';t r U«-. gor - f.ir beyond 
what v,y -'.iM-.M 'nl aMly-.i-. wo-.M .;h..„. rUv f.ew t(.. -hn-^ 'og 
and pro. plonuorcd \u ^h.v'.c i f.d u-.r r i r.,.t ,.i,:y .^o-.- r ib-,- 
to the '-trpngMi oL o-ir ■■vnrall m-lu-.Ti-il ba-.c , !.u' Inpr^.v^ » hn 
prud.j-;vi^y and -ompr 1 1 ^ ; v ene-.-. o! m.v^y of u-m mor,. ^radi'-.o'.a: 
w.du''.^ r IP-, tha^ r.acP':frong i n N-rr,cit < o .a : .-unp..' ■ t iof, v a 
very rral rur,-.r?, th.? L-Jt-u- hoalMi jvi .romjJHM • i vnr ..f 
^rvilMonal indu':^rtpr, -.j.^ au^o-. .,nJ -.Mel, .,r.' Mt-l Mif 
f>-w iJea'i and ro«i^. ■Mvlr-; ^ -chr.olog i en born in ^n: 1 aborator i..--. 
OL high technology iridu-.^ r le''. . 



1 loi.k lorward bcarlrg Mie te-.Minonyof Colorado hu' tne't- 

-vniTtuni^y, -.ta* e <|overr,m»»n^. otfldal'^ Co'.orado*-. ..ducvional 
.•omihur.i''y, ar.d : ibor repr e-.unta t i wt or. Uir pr.»tp-c^': tor 
ii.ipf '/v .ng the .«lu;'aMunal r^-uurce'; available '■o Mn-^.e hioh 
t-n^hnoiogy ii^du^-.tr le-t . 
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Mr. WiRTH. We are dolighted to have witli us this morning from 
the State of Texas, Congressman John Bryant. Congressman John 
Bryant, who was elected in 1^82, is a member of the subcommittee, 
and has had a particularly distinguished record on the subcommit- 
tee working in ^'he areas of competition in telecommunications, 
leading a variety of initiatives on that front. As a new member of 
the subcommittee, Congressman Bryant has had a very significant 
and quite unprecedented impact. 

John, we're delighted to have you here. Any thoughts or com- 
ments that you might like to make before we begin? 

Mr. Bryant. I'm very pleased to be in Denver and I appreciate 
the change in the weather that greeted me. 

Mr. WiRTH. There was that. You could have been here a week 
ago, and it would have been a real change in the weather. 

Our first panel this morning includes tiiree witnesses: Mr. 
Thomas Lindblom, vice president of Mountain Bell; Mr, Dale Hat- 
field, president of Hatfield Associates and a former Deputy Assist- 
ant Secretary of Commerce; and Mr. Michael Hickey, president of 
Biox Technology in Boulder, Colo. 

Gentlemen, thank >ou very much for being with us, I think it*s 
clear to you the thrust of the hearing today. 

There are a number of budgetary initiatives, a number of direc- 
tions that a lot of the committees in the Congress want to pursue 
in terms of the basic education investments. For example, in engi- 
neering, in higher education, in development of faculty and train- 
ing at the university/college level and at the secondary school level 
in the teaching of science, mathematics, computer science, and so 
on. The subcommittee is trying to help develop a consensus among 
as many people as possible as to what directions we ought to be 
pursuing. It s into that initiative that this morning's hearing fits. 

The procedures of the subcommittee. I think, are familiar to at 
least Mr. Lindblom and Mr. Hatfield. Mr. Hickey, we ask you to 
summarize your comments in 5 minutes or so, then ask each of you 
to react to what the others on the panel have said. We will include 
whatever longer statements and longer background you might 
want to include in full in the record. 

So, Mr. Lindblom, perhaps we might start with you and Moun- 
tain Bell. 

STATKMKNTS OF TOM LINDBLOiM. VICE PRESIDENT. MOUNTAIN 
BELL; DALE H. HATFIELD. PRESIDENT. HATFIELD ASSOC lATES; 
AND i\II( HAEL IIK KEY. PRESIDENT, BIOX TECHNOLOGY, INC, 

Mr. Lindblom. Thank you. Congressman Wirth. 

Ladies and gentlemen. Well, Tm not here to tplk about change, 
and that's probably hard to believe when you consider that 2;^ days 
from now Mountain Bell vvili play a key role in a drama of unprec- 
edented proportions, the biggest corporate restructuring in business 
history, the breakup of the Bell System, but that is not my topic 
today. 

Instead, Tm here to talk about something so basic to Mountain 
Bell's success, and I think to the success of all high-technology 
business, that it will not change, even with divestiture. 
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It is Mountain Bells need for talented, educated, skilled people 
at all levels of our organization, people who can adapt, grow, who 
are anxious to be able to embrace new information age technol- 
ogies; people willing to challenge traditions, exercise their curiosity 
to solve problems, take risks, find a better way, and never stop 
learning. 

We take pride in the fact that people like this are already on our 
payroll, and they are clearly our greatest asset. In the future, we 
will neod even more employees who match this description. They 
are crucial to Mountain Beiry future, a future which is intimately 
linked to the use of high technology. 

In the few minutes I have today, Fd like to briefly describe the 
kinds of skills which Mountain Bell employees, those who already 
work for us and any new employees we hire, will need to succeed. 
Then Til offer my answer to this question: How do we assure that 
the skills available in the work force, i^he skills of people graduat- 
ing from our public educational institutions, match the needs of an 
increasingly technical business world? 

All of lis in this room are involved in making that match. We all 
share responsibilities, whether we represent private industry, orga- 
nized labor, the educational community, or Federal or State gov- 
ernment. We must all continue to invest our time and energy and 
tax dollars in preparing workers for a high-technology future. 

As the U.S. Department of Labor reports indicate, there is a sig- 
nificant trend away from smokestack industries, heavy manufac- 
turing and production, and toward service and information indus- 
tries. A case in point is that today more people work for McDon- 
ald's than for United States Steel. 

Labor statistics also indicate that the information age is already 
here. Right now, about one-half of the Nation s jobs involve han- 
dling information in some way. That percentage is expected to 
grow substantially daring the next few years. Government predic- 
tions are that the boom areas, measured by sheer growth in num- 
bers of jobs, will be computer programing and software writing* 

Mountam Bells requirements match this overall trend. In fact, 
we are affected by it in two important ways. First, like many other 
businesses, we use computers in our own internal operations to 
keep track of our customer and employee records, to help directory 
assistance operators find telephone numbers faster, to produce tele- 
phone bills each month, and so on. 

Second, more and more of our customers want their computer to 
U\\k to someone else's computer over our transmission lines, and 
they want to do so at higher and higher speeds. To keep up with 
the customer demand, we re upgrading our facilities from analog to 
high-speed digital capability wherever possible. Tm sure most of 
you have heard about many of these upgrades: Our electronic cen- 
tral offices, for example, which are really giant computers; or 
lightwave transmission systems which carry high-speed data on 
beams of light produced by a laser. One such lightwave system is 
already operatiag between Mountain Bell offices in southeast 
Denver to Longmont and Boulder, and several more will be up and 
running soon. 

The future promises continued computerization in virtually 
every area of our business. This means that employees willing to 
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become computer friendly will have a decided advantage. In tact» 
those who broaden their technical skills in general will find oppor- 
tunities in our company. A few examples: Central office technicians 
who can work with electronic switching equipment; cable splicers 
who learn to work with fiber optics; .service representatives who 
learn to input information into business office data bases. 

For the managers of our business, a balance of skills will be re- 
quired. We still need people with strong liberal arts backgrounds, 
people who can fill general employment and supervisory jobs. But 
we also anticipate an increased need for those who have a techni- 
cal backgiound, especially engineering and computer science, in ad- 
dition to the people skills. We need managers who can work on 
team projects, motivate others, and demonstrate technical know- 
how. 

But where will we get people with these qualifications? It s clear 
that we must find them and not develop them from scratch, as we 
once did. Traditionally, Mountain Bell hired employees with basic 
work skills but little or no telecommunications specialty. Then we 
enrolled them in company training courses to give them the spe- 
cialized skills needed to do their jobs. In essence, instead of hiring 
already qualified individuals, we grew our own. 

But times have changed. Our environment becomes less stable 
and more competitive. The cost of training employees in specialized 
areas has skyrocketed. We no longer can afford to spend either the 
time nor the money. Still, our need for qualified employees re- 
mains. 

An industry trade publication, Telephone Engineer and Manage- 
ment, commissioned a study on this subject. It included: 

The traditional on the-job training' concept as the primary source of an employee 
fduration is obsolete in the new market. The commuiiicationy industry is fast ap- 
proaching a position where new workers must come to the job with the basic tools to 
be productive immediately. 

Of course, this does not mean that we intend to abandon our on- 
the-job training efforts. Mountain BelTs Training and Education 
Center offers a wide range of on-the-job courses, both for managers 
and nonmana^ers, and we will continue to do so in the fuUire. In 
fact, more than 100 Training and Education Center courses have 
been accredited for degree programs in post-secondary educational 
institutions. 

But that's still not enough, not when our objective is to » jlp 
uuild a labor pooV whose qualifications keep pace with our i.idus- 
^••y's changing needs. We need to do more, all of us. 

First, the business and educational communities need to work to- 
gether more closely. More productive programs have already re- 
sulted from a close working relationship between Mountain Bell 
and educational institutions in its territory. Let me give you a 
couple examples: 

The Auraria campus about two blocks from here in Denver now 
offers a degree communications technician program which teaches 
the basic technical skills of our industry, This degree program was 
initiated by the ComniUnicatious Workers of America and Moun- 
tain Bell work*ng together. 

Metro Statt College offers a course in electronic switching equip- 
ment, a course that's directly related to our real world needs. So 
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far, all 22 Mountain Bell employees who have successfully complet- 
ed this course have also qualified to work in Mountain Bells elec- 
tronic offices. In other words, if they can pass this course, they 
have the skills to do this job. 

The University of Colorado at Boulder soon plans lo offer an e\ - 
gineering degree program in telecommunications. (Graduates of this 
program will have many of the technical skills necessary to qualify 
for a good job in the industry. 

In addition, colleges and universities in many States, including 
Colorado, are using Mountain Bell managers as curriculum advis- 
ers. Based on these managers' recommendations, several new tele* 
communications courses are planned for the 1984 school year. 
Among them are courses in telecommunications technology and in 
fiber optics. 

Pilountain Bell will reimburse employees who take advantage of 
courses like these for their tuition costs through our tuition aid 
program, provided, of course, that they saMsfactoril} complete such 
a course. The tuition aid program provides payoffs for both the 
conipany and the employee, and weMl recommend it highly to other 
businesses interested in encouraging employee educational develop- 
ment. The^re programs are definitely on the right track, but they 
are just the bf^ginning. We need many more. 

Mountain ^iell is committed to working with the educational 
community to see that more programs are developed. In return, we 
need your continued commitment to work with us, listen to us, and 
keep on responding to our needs. 

We also need a commitment from those in the State legislature. 
We need to knrw that you'll continue to closely monitor the effec- 
tiveness of Colorado's publicly funded educational institutions and 
that, if necessary, youMl push for improvements. Colorado benefits 
when its schools produce graduates qualified to work in high tech 
industries. By the same token, Colorado loses if employers must 
look elsewhere for candidates with the right knowledge and skills. 

From Congress, especially from Congressman Wirth and fellow 
members of his House Telecommunications Subcommittee, we need 
a commitment to continue asking the kinds of questions being 
raised in this field hearing. The fact that you're all here today is a 
clear indication that you are concerned, and it s much appreciated. 

We certainly hope you'll continue to investigate thu issue of high 
tech education, because it is a key to the competitive success of 
America's technology firms in a worldwide market. 

We also hope you'll continue to support federally financed educa- 
tion loans for promising students. In the future, our industry will 
need all the bright, talented* qualified people available. We can't 
alibrd to miss out on the abilities of some simply because they 
cannot afford a college education. 

Well, my time is running short and I have not yet said every- 
thing; howevei, ^nv written testimony includes more detail, plus 
some background materials on the points I've discus.sed. 

Congressman Wirth, I thank you for the opportunity to be at this 
hearing and express my views on the i.ssue. It is an important one, 
and it is the right group to be discussing it. As Governor Lamm of 
Colorado said in a recent meeting with Colorado educators, 'This is 



12 



9 

the year of education, We must strike while the iron is hot. Amer- 
ica is expecting great things from us/' 

Thank you again for this opportunity, 

[Testimony resumes on p, 41,] 

[Attachments to Mr, Lindblom s prepared statement follow:] 
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Sumoary of major Mountain Bell 
training and development programs 



Mountain Bell Training and Education Center 

« Located in Lakewood, Colorado 

♦ Completed in 1977 

♦ Serves employees in all seven states in Mountain Bell 
service tei.'ritory 

♦ Self-contained learning and living environment, featuring 
•'dorm'^ rooms and classroom facilities 

. Over 700 courses available, including technical and 
management development 

« Specialized facilities available for example, 

pole-climbing school, simulated central offices 

« During first quarter 1983, provided 666,473 training hours 

Internship Program 

♦ Individual departments and segments within the company 
offer internships which provide college students with 
practical business experience 
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Career Resource Centers 

, Total of 6 In company 

, Provide career Information , counseling services for 
employees and their supervisors 

, Provide employees with tools for assessing their likes, 
dislikes » skills, and career options 

. Assist employees In developing Individual career paths 
. Providers recommendations for training and development 
activities, both Inside and outside the company, In keeping 
with career objectives 

I Sponsor special Interest seminars and workshops on career 

Issues how to take tests, conduct Interviews 

, Training/retraining programs for employees whose jobs are 

affected by mechanization or centralization of company 

operations 
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Training and Education Assistance Program (Tuition Aid) 

♦ Provides financial assistance to all regular employees for 
continuing education aud college credit either on-campus 
or on company premises 

♦ To receive reimbursement for registration and tuition 
costs, employee must meet following criteria: 

Must be in academic or technical field which provides 
knowledge and skills of benefit to both the company and the 
employee (related to industry) 

Must be for college credit, related to degree program 

Must receive grade of "C" or better 
. Cost of program borne by company shareowners 
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Ncw-rv^rnoNAL approaches to 

THE TRMMINGA"A'.'nCW NEEDS OF 
PRESEirr AND FUTUFl M3UWIAIN BELL EMPLOYEES 

- A SURVEY - 



EXBOOTVE aWMARY 
Introduction 

TM3 survay presents infomation for oonsideration in ineetlng training 
and education r«quireraent3 outside the traditional, normal training 
progran. It wes conducted as part ©£ a oontinuing effort of the leadership 
of ^toantain Bell to develop innovative, effeo':ive, contemporary and 
non-traditional approaches and modes which might be used to meet the 
trainii^/education needs of present and prospective Mountain Bell eniployees 
bcyofxJ the existing program. In this survey, **non-traditionar refers to 
training/education appcoaches and nodes other than those which constitute 
tne present ftountam Bell training program, 

The changing oonpetiti^'e eiiVironment in which Mountcsin Bell operates 
dictates rethinking and ce-evaluation of the training/education program 
that serves the mutu*.! interests of the company and its employees. The 
non-traditional approach will be necessary to maintain the high quality ot 
the work force vital to success in an expanding competitive environment. 
The purpose of the survey was to develop proposals anc3 cornmendations for 
meeting these needs. 

TO examine training/education requirements outside the traditional 
training program and ways these needs or requirements could be met, 
representatives of the foUcwing groups were surveyed! 

1. Individuals in top leadership positions, 
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2. Persons at the Corporate or state Level, who have special 
knowledge and experience related to employee or 
organizational needs in the field of training/education, 

3. ATiT, Bell Latoratories, irj Bell Operating Conpanies, 
4' Other industries and 

5. Continuing education organizations. 

In the survey, the prunary method utilized in data gathering was the 



interview. 



T^e development of training opportunities in Mountain Bell along with 
a review of the literature provided background data for the survey. 

Mountain Bell Training Opportunities 

Ttie developnent of training opportunities in Mountain Bell has been 
characterized by increasing emphasis being given training and the 
centraliiation and professionalism of training efforts. Initially, «ch of 
the original Mountain aell departments: Plant, Conmercial, Traffic, 
Engineering and Accounting developed and carried out a training prograjn for 
its employees. Each state had its am training organization. 

The Plant Department provides an illustration of how this began to 
change, m the late 1950's and early 1960's a centralized training 
facility was established in Denver. In the late 1960's a training center 
was operated in Oenver which enabled Mountain Bell to provide a formalized 
type of training and to fulfill its fair share con«nit;nent to develop 
courses for use throughout the Bell System. 
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The Mountain B«U Training denter began operation in 1978, It 
con«>lidatea txainir^ which had been done in the ^different depar-nents at 
several locations. It is used as a training center eor Mountain Bell 
personnel froti throughout the conpany's eight-state region, The unmense 
research and plannir^ which preceded tne construction of the center rrade it 
a truly unique conplex designed to enhance learning which, convoined wit^ 
modem, effective, developr^ntaJ. and instructional techniques, is used in 
conjunction with the training facility to prc<iuce the very best learning 
envircrwnt for the sfjdent, Because of the effectiveness of this approach 
other regional resident training facilities are oeing considered, 

A Training Departinent was established in Mountain Bell u 1979 . 
Training activities fonrerly reporting to state organizations now report to 
the Assistant Vice President-Training, The Mountain Bell Training 
Departnient has been described as one of the premier training organisations 
in the Bell System, The cormitnent to maintaining this position is 
illustrated by the existence of this Task Force to study training 
requireinents outside the traditional training programs, 



Review of the Literature* 

RegarxJu^ the future, AT&T Chairiian C. L. Brown has described — e 
services available from the Bell System as not :ast the telephone bus:---- 
but also tne moving of information and enhancing the aoilicy to n^ana^o 
in any torn. President K. Timothy felt that Mountain Bell entered 

♦Sources of References are sncwn in Lne body of tne report. 
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80*8 ia • favorable poaition to take advantage of the opportunities present 
in a eoBpeftitive environment. According to recent projections, 
coramualcations will be the fastest growing sector of all national 
industries. This ...iicxtes a need for examination of the effect the 
expansMi will have on training efforts, future job requirements, and the 
supply of qualified manpower. 

Q««eming the manpower picture -w an3 m the future, the management 
of huwn resources will be of particular unportance to the success of the 
Conpaiy. Sore feel the traditional on-t.he-:ob training concept as the 
primary source of training is obsolete. New workers must come to the 30b 
with tlte basic tools to be productive inmediately. This appears an 
Important ososideration since it is estimated the Bell System will require 
about 50,000 new workers annually for tile next 7 to 10 years, other 
industries are ocinpeting for the sa.T.e qualified workers with acme offering 
a "Dojity" or "reward" to employees for successful recruiting efforts. 

DM to zero population growth, there will be an approximate 16» 
decline in the 16 - 24 year olds entering the job market between 1982 - 
1990. fcmen will continue to increase in the work force. By 1990, it is 
expect«J that 53% of ail wanen will be in tile work force with 70» of tne 
wo^k force being made up of people between the ages of 25 and 44. Two- 
wage-«ier families in the United States is also an increasing trend. 
This !tews the need for providing child care during working hours, 
al^em*e hours and places of work to suit family needs, providing nore 
trainu, and educaticfi opportunities, and other moves to accommodate and 
make tim of the changing work force. 
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Them U a general recognition of the need for basic skill training 
and • growing appreciation that the development of such skills be 
profitable Cor a oorporation, There are growing rates of unemployment 
among youth. Coraraitted cooperation between business and academic to 
e-taolish a woric experience program linked to the working world is seen as 
a feasible approach to the solution of this problem. 

There is a growing wave among the workers in American business and 
industry Involving ]ob satisfaction issues. Surveyed workers felt 
underutilized r over-educated, and complained of a lack of control over 
their Dobs. A large number would be recepti'/e to attempts to improve 30b 
satisfaction which include flexible scheduling, involvement in job-related 
decisions, and the opportunity and the tools to assure self-development , 
growth and advancement. The Communications Workers of America have 
launched a giant campaign to combat 30b stress for the Bell System 
employees they represent. Quality-of-life issues will be addressed in the 
1980 bargaining negotiations. 

Conversely, it has been found that the employees of today are more 
hnhly motivated by needs, values and attitudes. They are more career 
oriented which affects 30b satisfaction and motivation. Friction i£; 
anticipated between these new workers and their supervisors who are steepe-i 
m authoritarian tradition. There is an increased desire to work m 
envirxDrronts which enhance one's self esteem as measured by one's own 
values. 

There are numerous exanples of programs in operation vAiich enhance :oo 
satisfaction. In cnc career developnent program, if the career develoa\ient 
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path rwqaiv%M on-job training, th« iR|>loyte works beaide another employee 
on hia or htr am tine either before or after hia or her own shift in on3er 
to learn the new job. The Department of Labor ruled that pay was not 
neceaoary *p long as the employee waa voluntarily training and not 
performing productive work. 

Other oanpanies are taking or have taken the following innovative 
actions based on a comprehensive review of corporate training and 
education: 

1. One company developed self- improvement courses taken on the 
employees' own time with consultations and examinations permitted on 
coTpany tijw. The learning center staff works with ooMeges in developing 
courses* 

2. More (xni more workers are given the responsibility and resources 
to pursue their own development, 

3. A new look is being taken at assessment, Enphasis is being placed 
on onplcyee development rather than the selection outcomes, 

4. One oocporation is accredited to grant doctorates, another offers 
a bachelor's degree, another offers college level courses. 

5. college developed and instructs a fully certified electronics 
terminology program for an international firm, 

6. Business and industry have moved to provide tneir own training and 
education prt^rams, Seventy-f ive percent offer in-house courses which 
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wmrm about on«-«lghth of all !wnployeM who participate moatly during 
wotkix^ houn, 74% authorize employees to take outside courses during 
tiodclng hours At coqpany expense, and 89% have tuition aid programs. 

Concerning specific canpanies, the following opportunities are noted: 

A. Generza ttotors operates a fuUy accredited college of engineering 
and business. 

B. Sandia Corporation offers one of the widest varieties of 
educational opportunities. 

C. Holiday Inn has established its wn training "university^. 

D. International Business Machines has increased the use of 
self-study material and conputer assisted instruction. 

E. Bankers \ae colleges ard universities to provide an intellectual, 
theoretical foundation and to teach generic skillsj the American 
Institute of Banking furnishes the technical training and 
professional development in varied areas. 

F. Xerox Corporation operates an international center for training 
jind development. 

G. Kimberly - Clark ha'i an Educational Opportunties Plan (EOP) ; the 
plan features liberal eligibility requirements., an amount of money 
allotted to each employee for educational opportunities, and a 
yearly deposit by the oon¥>any to an account to be used for future 
educational expense for enploy«es and their families. 

Many conclusions may be drawn from the literature about other 
corpames, namely: 
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■ colltgt cwdit for in-houM oouriM provide graater raotivition for 
•inplqi^ta to continue their education 

- iOO major corporations will have degree granting units by 1984 

- the pratotion rate for non-management enployees with a degree win 
increase to several tunes greater than for non-ranageront employees 
without a degree 

- jobs requiring a college degree (ATiT Study) will increase 20 to 30 
percent by 198S 

- the interdependence of the Coi^any and the aiployees is increasingly 
recognized with the success of one contingent upon the success of 
the other. Objectives of both must be merged or integrated for a 
needed entrepreneurial spirit 

- the growing tendency to view employees as a resource makes 
money spent on training and developrent an investment rather than an 
expense 

there are examples of existing telecommunications training programs 
outside the Bell operating companies. This includes the University of 
Colorado in Boulder, Colorado, which offers a Master of Science Degree and 
that seeks to give an understanding of the Technology of Communications. 
Texas A4M university, College Station, Texas, has pioneered 
telecammications for the undergraduate »xth a program which began i. 
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197S as a cooperative effort between Texas A&M and the Texaa Telephone 
Aaaociation* 

•Rie aim of the Mitchell Vo-^ch School vp Mitchell, South Dakou is to 
prepare prospective telephone company employees, not only in oasic job 
entry skills, but in the entire scope of the technical occupation of 
telephony and the necessary knowledge required by operating companies. 
Alabama Technical College in Cast Gadsden, Alabama, has established a 
telephone plant-personnel training program with funds supplied by the 
Southern Independent Telephone Exposition. Fort Wayne Indiana High School 
has established a one-year "Electricity^Electronics" course in cooperation 
with the General Telepf»one Caivany of Indiana. 

A new directory shows even more telephone training being developed. 
The Senior Technical Editor of Telephony Magazine feels that the telephone 
industry now realizes that it is necessary to encourage and assist 
vocational and trade schools to perform the preliminary instructions prior 
to the assignment of personnel for future and more specialized training. 
John Brady, of California Polytechnic University and Pacific Bell; feels 
that the teleconmunications industry must develop alternative approaches to 
personnel developnent if it ia to keep pace with iwipower cequirentnts . 

With the world moving into a third industrial revolution called tne 
••information age", there are several means in existence that are 
alternatives to face-to-face communications. There are some newer 
technologies whic"^ can be used for education and training. This mcljdes 
teleconferencing which brings people together without the prx^bieras imposoJ 
by distance and time; the Gemini 100 electronic blackboard which requires 
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no specUl •killi. training or tranaraission facilities to operate; and 
aloi^'acan video* 

Golden Gate University takes its MBA Program into mdustriaX plants by 
means of television, Firefighters m Rockford, Illinois, receive 
mstructi'jns on pre-fire planning over a regular cable TV hookvp, and 
respond to questions by pressing the appropriate button on a su^iil ccnscle 
which IS transmitted to the control point of ne TV training system, 

Tn the 19e0's the University of Illinois in cxjoperation with Control 
Data Corpora '^n created PL-ATO, a computer based instruction program, 
Progranroed Instruction, Individually PreacriU.'d liistruction, and Criterion 
Referenced Instruction c*re other training modes 'whid: 'ave been developed. 

The PicturePhone Meeting Service is a Bell System audio/visual 
ccTftunications medxuu which enables groips in different cities to interact 
tnrojgh special meeting rooms located in most najor cities in the country, 
Progranred Audio-Cassette Training (PACT) is a self-instruction method of 
training involving the combined use of student workbook, cassette tape, 
and tape recorder. 

Several studies conducted over the years concerning retention 
roeaaureroents by type of instructional media show that presentation of 
material by means of t\^>-sense modalities is more effective than either 
visual or oral presentation alone. 
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Somet Interview Results 

The survey revealed a conmitment to training and education at all 
levels, cofttoined with the belief that changes mist be made it the diall-nge 
of the 1990^3 13 to be met. These challenges include Mountain Sell's 
conroitnjent to maintaining high cjaality service on a ooinpetitive basis i^ile 
assuring s profit. 

The changes identified covered a wide range of employee development 
and training art3 education approaches, including the foUowings 

It was believed that training and education must be mutually 
beneficial to both Mountain Bell and the employee, lb ochieve this it was 
belvsved that the focus nust shift to the individual for the cesponsibility 
for his or her own gLOwth. In this, the role of Mountain Bell is to 
assist in developing training and education opportunities which assure 
profitability and oDrt?)etitiveneas< 

The reed for ron- traditional training ard education was recognized. 
The «Jvantageft of utilizing institutions of higher learning ar^d other 
outside source* were also recognized. This included the desirability of 
coUr^ credit for •in-house" csDurses and liberalization of the Tuition Aid 
Plan. Courses like that of Service Representative could be provided to 
local institutions on a pre-enploimerit and after-hours basis. 

Enployee turnover 4nd changes in the anployment situation accents, the 
need for training and education. The present system of incentives ^or 
self-dr/eloonent was felt to be Inadequate* Seme changes suggested which 
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ffOOlA incrt««« tht incentivM for self-developmtnt were flexible hours; 
sabbaticals for educational pursuits; the need to recognize individuals who 
obtain degrees while f ployed; counting self-development as an "added 
factor," and an incentive pay system* It was felt that the assessment 
centers do not contribute to employee development. 

It was generally felt that ^tountain Bell training facilities should be 
open at night and on weekends for training purposes with members of 
employee's families eligible to enroll in courses. The provision of child 
care facilities was urged. 

Ihe e}cpan5ion and administration changes of correspondence courses and 
the Tuition Aid Plan were suggested. 

Pre-employment and after-hours progran\s are m operation m some 
states. An "Educational Training Council*' was suggested for each state 
corrpoted ot district managers who have labor force needs. Tne head of 
Hurun Resources in each state vrould chair the Council. Ihe Council would 
work with the appropriate local training and education institutions m 
meeting its needs? the Corporate Training and Education Department would 
provide direction, expertise, monitoring and evaluation. 

1t)e need for career counseling was widely emphasized as a means of 
providing job satisfaction and other quality-of-work->li£e issues. 

survey revealed that the offerings m colleges, universities/ 
vocational-technical and other schools are extensive. Utilization of these 
Ofpcrtunities and cooperative relationships was believed desirable.' 
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OcptriwKe In the states Indicate* tttat such institutions are seeking 
•mngronts with boainess and industry which are mutually advantageous. 
With tax-supported institutions, the Company contribution involves 
providii>g courses, equiproent, expertise, and tuition aid when employees are 
involved, operating telephone companies and other industries are also 
using outside sources for training* 

The main thorve which seemed to pervade the literature and interviews 
is that the 1980's will indeed be a time of change. Non-tcaditional 
approaches of all types in trai.Ung and education will be required to keep 
pace with the demands of the aga. Another theme which seemed to persist 
was that inflation and other econonic factors demand that less expensive, 
non- traditional approaches be used. 



ReoOTTvendations and Proposals for Consideration 

Tfte Task Force Reccmnendations and Proposals for Consideration are 
given for long term solutions with measures identified which the Task Ft>rce 
believes should be taken liirodiately. Withm this oonte<t/ the following 
general and specific reconn«ndations are made: 



I. Develop a Coit^Ty policy of training and education in context with tne 
mutual benefits to be gained l:y the oompany and the enployees, 



ERIC 



2.9 



26 



Tnining and •ducntion m an integral part of an Enployce Davelopmant 
Program. Such ctovalopoent^ including training and education; should be 
basad on a policy \^ich recognizes the dignity and worth of a Individual 
and the importance of each li^ivldual to the organization as it endeavors 
to fulfill its nussion. 

Such developnent and training should acknowledge that only the 
individual can assume responsibility for his or her growth, it should 
further reooynize the oonpetitive environment in which the organization 
operates, the requirement for service of the highest quality to its 
clientele, and the necessity for an adequate return to investors in the 
organization. While the individual has responsibility for his or her 
grorfth, the organization has a responsibility for assisting the individual. 
This assistance can take many fnrms ranging from encouragement and 
financial assistance to helping in the development of training/education 
opportunities, both inside and outside the organization. 

Also, this policy should rest on a solid foundation of coramitJTient to 
employee grwth and developnent on the part of the organization and its 
managers. In final context, mutual benefits will be gained by the Company 
and the individual onployee. 

Immediate steps t»/ard attainment of such a goal are rot limited to 
but include: 

1) Develop a oarprehensive career development/oDunseling program. 

2) Establish incentive policies regarding self-development 
activities. 
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3) Suirv^y all orployees for their input on the kinds of programs In 
which th«y would like to participate. 



II. Change the name of the Mountain Bell Training Departnient to the 
Mountain Bell Training and Education Department. 



This change would accurately portray an enlarged function of Mountain 
Bell training as generally envisioned by Corporate and State personnel to 
meet the challenge of the 60' s« Contacts and research data uncovered by 
the Task Force involving what other companies are doing support this 
concept, specifically "at stake" are the needs uncovered for pre- 
empIoyTDent and continuing non-~traditional training and education both 
during and after hours that would result in the interests of the Company 
beir>g served. 

This will require implementing procedural requirements for 
organizational naire chan s and notification to AT&T; other Bell Operating 
Conpanies/ continuing training and education institutions^ and others ot 
the nane change and the reasons for it. 
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III. iMua new mission and policy statenents to reflect the guidelines, 
Dp«rationsl rtquireinentS/ and limits to be followed in expanding the 
concepts of training and education. 



'This is acutely important for all Company-assisted or Company- 
sponsored training and education e^rtivities that involve the employee in 
on-the-job and after-hours activities. Ttiis should include maximum use of 
the ^k)unta^n Bell Training Center, other training facilities, and 
cooperative assistance with outside colleges, universities, and technical 
institutions under cost-effective arrangements, it is recoynized that 
unique courses involving proprietary aspects of Mountain Bell and the Bell 
Systan operations c£mnot oe divulged or given to outside institutions. 

The Task Force believes and recommends that the family of the eru^loyee 
and retired arployees be considered and provided for, particularly fot 
weekend or after-hours activities at Mountain Bell facilities with 
provision n»de for child care. 

Consideration should be given to providing or arranging for college 
credit as apprcroriate for in-house courses and as an additional motivation 
for 3elf-developjent# 

Stepa to be taken in achieving these goals include: 

1) Negotiate with the American Council on Education for accredit-ation 
of in-house training courses. 

2) Open the ^ETC for after-hours instruction to employees, their 
families, potential employees, and retired persons. 
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3) 0£ftr txisting coutMSr worHsliOpt^ and courses from outside 
training organizations on-site ond after-hours at any Company 
location whece there is demand. 

4) deplore tlie foasiblUty of training at fms or **oottage'* training 
locations. 

5) Develop fonnallzed Co-op programs In all States. 

6) Devrelop fomalized work/sxperlence programs In all states* 

7) Develop self-paced non-proprietary training for Service 
Representatives/ CciT|>uter Technicians* and other job titles to be 
instructed by continuing education organizations or nvide available 
through the Conpany "Independent Study Unit". 



IV« Enlarge the functions of the Mountain B#ll Training and Education 
Departmnt for iinplementing training and education raqulrements both in and 
outside the Company to achieve greater centralixation of training and 
educational management* 



It^e establlshnent of the Mountain Bell Training Department was a giant 
step toward the centralization of training cesulting in greater efficiency 
at less oost. As the scope of training end education may be enlarged to 
include non-traditional training and education and greater utilization 
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of ^programi and facilities inside and outside the Company, a more 
apprqpriate definition of departitientAl functions would be in order. 

The data in this Task Force Repci-: sugoest many non-tradit ional 
aRproaches such as self-paced modules for ruany courses for use on a pre- 
emplcyroent or a£;*er-hours basis. Use of FicturePhone, computer based 
instruction, aixJ other technology should be giv<!n very careful study under 
the enlarged function of the Depart/nent of Education and Training. 

The Tuition Aid Plan and an enlarged Correspondence Course Unit 
should be included in this. The Task Force believes and reconroends that 
the rBsponsibility for tuition aid and correspondence course units should 
be lodged in a new Division which would also have responsibility for all 
outside sources of learning, relationships with accreditation agencies, and 
liaison with state officers. Also, a regular relationship should be 
maintained by this Division with representatives of other industry and 
educational councils to keep abreast of new developments. 

Sane immediate steps to be taken to attain these objectives include: 

1) Expand and i^pdate the Tuition Aid Plan. 

2) EJQsand and update Correspondence Course Unit and course offerings. 

3) Explore the use of other media to be incorporated" into new and 



existing training programs. 
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V. Giv« special consideration to the establishment of and participation in 
State Training and Education Coimcils. 

These councils would assure the active participation of the state 
organizations in the training and education process. The Council would be 
cooTposed of district managers v*)o have force needs, and would be chaired by 
the head of Human Resources for each state. The Council would nake 
determinations ot future job vacancies, skills needed to fill them, and 
work with appropriate local institutions in meeting these needs either at 
the institution or on Mouittain Bell premises. Courses would be open to ^1 
with or without guarantee of arployment for non-employees. Indications are 
that Comply contributions in regard to tax-supported institutions could be 
expertise, equipment, and facilities, combined with tuition aid for 
enployees who participate. 

The role of Corporate Training and Education would be overall 
direction, basic research, training and educational expert Ise^ monitoring, 
and evaluation. 

Because this would get participation anj involvement of state offices 
and enlarge training and education opportunities, the Task F^rce believes 
and reconmends that this be instituted inmediately in each state. There 
should be careful cbcvnentation of the Council's work to determine the 
range of possibilities cpen for each state. Hagular liaison <^ld be 
maintained as part of the f-jnction of the new Division created. 

Imnediate steps to take in establishing sud^ Councils art: 

1) A meeting with the Heads of HRD in each state should be held. 

2) General guidelines should be developed for the operation of the 
Council which woiuo &ilc«» for differences in the states. 

3) An inventory should be made of outside training opportunities 
available in each state. 
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LQOnm ABM) IH OCNTINDINB miNDC 



MO EDUCATZCM 



N. J. BenhM 



Alt txamination of tht history of Mountain Bell rtflecta • long standing 
intaraat in training and an uncvaaing ccmnitmnt to the extension and 
iM^Twmmnt of training Ofjportunities. Beginning in tht 1950 a 
oonoentrated effort haa been undervay to achieve centralization and 
profeaaionalian in training. Ttien efforta reached fruition in the mid 1970* a 
when the HDuntain Bell Training Ointer was constructed^ ataffed and equipped 
to provide each peraon receiving training an opportunity for miKinum growth 
and developsent. 

In 1980^ a survey waa nade of non-traditional approachea to the training and 
•ducstion of Mountain Bell esployees. Ftom the atudy both philosophical and 
operational changea were made. Ttiis bcqan with the name of the department 
changed to Itaining and Education. 

ItM msnsn Beaource Guide wsa reviaed to reflect an enlarged concept of 
training and education, within thia concept^ the responsibility of the 
individual eaployee for hia or her own development waa identified with the 
role of the oosipany being that of assistance in providing opportunities 
whenever possible. Ttie Htsnan Beaource Guide slso aR|>haaicea the inportance of 
both pri wyloywent and af ter-houra programs which sre of sutual benefit to 
the ooi^any and its esployeea. Most of these programs are provided by 
oollegea^ univeraities^ v«x»tional and other echoola. 




ERIC 



33 



Pilot progrM wtrt arv«lop«5 in thtie ichoolB to mt both wploytt and 
ocB^ur/ HMds. Tt» progrwM ringed from b«iic instillation, to outiidt plant 
mrk, to •ervict reprtstntativt training and tducation. Xl«o, th« progrms 
pet B«U Syntm atandarda, allowed both present and proapective anployees to 
danooatrate initiative, and were of benefit not only to the wployee but to 
Mountain Bell and the schools so well. Ttie projects demonstrated that 
Bignlf leant financial savings could result to Mountain Bell and its clients as 
a consequence of such training and education efforts* 

After -hours, on-site degree progr&Tis at both the master's and bachelor's 
levels were developed. 

Itw Mountain Bell approach to training and education now and for the future is 
supported airply by research involving the projected rapid changes in 
industry. John A. Brady ^ says 



■The traditional on-the-job training concept as 
the prijnary source of «iployee education in the 
new market is obsolete. The connunications 
industry is fast approachitq a position where now 
workers must caw to the job with the basic 
* tools' to be productive immediately. * 



Be estimates, with the need for skilled manpower to maintain and develop CDP, 
voice, image, written office comnunications, etc., that the Bell System will 
require approxiisately 50,000 new enployees annually for the next 7 to 10 
years. ^ 

1 JOtwi A. Brady, "Btlp Nantedi Professionals for the 80*8 and Beyond* . 
Telephone Pwineef and Managanent , Septwiber 1, 1979^ P. U2 

2 Ibid, P. 113 
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ttw Bell GyatffQ it not the only industry sMking ikillea connunications 
norktri, cXauificd •(^rtrtiMlDtnti in trade journals and industry 
publicationa indicate, in a recent Wall Street Journal article, a story was 
printed on the "bounty^hunter spirit." Goodyear Tire and Fubber Co, ie 
Offerinci its active and retired enployees a $],000 reward for recruiting 
workers for two of its facilities. Goodyear needs people with special skills 
and started the prograin because of a "critical shortage of electronic and 
acientific coiputer people in industry."^ 

Jtecording to Dr. Seymour I.. Wolfbein, Professor of Business Administration and 
Econcntics at Tenple University in Philadelphia and a leading economist, the 
business irorld will not only be "scrambling for the hands we need from the 
point of sheer nunbers^ the problem will be caT|»unded by serious deficiencies 
in the education of those diminishing numbers, Itiie is attested by the lack 
of coniwtency ancng young graduates in such basics as reading, writing and 
nunbers,"* 

Based on the foregoing, the Bell System will not only be competing for 
business, but for qualified workers as well. 

It is from this base that the plans for Continuing Training and Education 
Services are identified and projected. 

^Goodyear Unxt Offering Bounty For Technicians," The Wall Street Journal , 
April 26, 1950, P. 12 

Seymour l. Molfbein, "View Prom Ttw Top - Forecast' 80: Prepare for 
Drmatic Changes in the Workforce" Management World , January 1980, P. 1 
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1982 goala for continuing training and e<Jucation services arei 



To evaluate existing programs which served as pilot projects in 
developing non*traditional training and education opportunities 
both within and without Mountain BelK 

TO replicate programs in non-traditional training and education 
which have proven successfu] when a similar need exists* 

To initiate new tjrograms in training and education which show 
promise of being cost-effective and of mutual benefit to Mountain 
Bell and its present and prospective employees. 



In pursuing these goals, first attention will be given to those programs and 
projects which develop training and education opportunities, now provided by 
Mountain Bell, but which could be provided by colleges, universities, 
vocational and trade schools. 

Because of organizational changes due to restructuring it will be necessary to 
vary the approach to •cconinodate these changes. In the past, the Mountain 
Bell state organixationi have been the prirne movers In initiating and carrying 
out projects. Mow it will be vital that segmenta alto be Involved in the 
process of identifying need and planning and Initiatlnq progrwis to meet these 
needs. It would appear that district operating councils which have 
responsibility for a particular area mutt also be involved. Itwt, in the role 
of catErlyiit or change agent, the Continuing Training and Education Services 
•I^«n {COST) will have to operate in concert with the tegmenta, ttates and 
district operating councils in program planning, initiation, and evaluation. 
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Plana For Aocoa|>l Ashing Goals 



1« Evaluation of axisting programs ia made to establish their cost- 
effectiveness as ccn^pared to standard or traditioi^al training and education* 
Programs or projects in this category are those which have been underway on a 
pilot basis. To establish consideration for other projects of this nature in 
the future, infonoation will be developed to reflect base data for the 
programs showing need, problems encountered, solutions developed, and outcomes 
of the programs including training and education benefits, financial savings 
and potentially reduced turnover. Also included will be the feasibility of 
the programs in other situations. 



•Po assure a degree of uniformity In the evaluation process, the guidelines 
developed for non-traditional programs will be used. 



The following are the progrims which have been evaluated or scheduled for 
evaluation: 



-Introduction to Outside Plant completed 

*Ba£lc InstaUation conpleted 

-Servic^^ t^tpreaentative ccnpleted 

•Psraonal Growth Scnlnar oonpleted 
-customer Clerk (old version) 



Itie results of the ooopltted evaluations augur well for non-traditionsl 
training and education prograna or projects, lb illustrate, an evaluation of 
the Introduction to Outside Plant program at the Albuquerque 
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VKhnieal - >^ti(Ml Inttituu rtvMlad thit oonildtrablt savinga oould 
occur in affatr-houra nrogm for anployata. In a aingit courat with a 
baglnning tnroUaant of 24 only 5 aubnittad trtnafar a^licationa and will 
raotiva in-dapth training for outaida work. Training ooau on tha 19 who did 
not aukmit trtnafar requeata could have totalad ovar $72,000. 

Zt via tha consensufs of the ^asK force that t*'::luated the Pima Junior Oollaga 
'.rial project that it was aucceasful in terms of: 

1. reduced travel expense for training 

2. : educed tuition and aalacy expenses foi. training 

3. reduced training days 

4. more productive enployaes as result of the training program. 

lt)e course ^^s been duplicated at Phoenix Junior College. 

Future classes at both Piir^ and Phoenix Colleges will enroll 14 trainees^ 
Based on the assinption that Mountain Bell will hire or transfer 50% (7) of 
each classi the task force found that Fountain Bell could realize aubatantial 
savings in training expenses. Ft)r 6 classes at both colleges, it is estimated 
these savings will be $114,526.44 in 1961. Tot 10 classes at these colleges 
it is estimated tha aavings will be $187,747.14 in 1962. 

Based on tiie aame hiring rate, the task force repoited that using the average 
aavinga in productivity for students conpleting the trial couraei potential 
aavinga in producti<^ity would be $91,392 in 1981 ^nd $152, 3kO in 1962. 
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TtMMt otmbirm for a totAl ppttntia savinga in IMX ot |20S|9I8,44 and in 1982 
of 1340^ 067 for tha laaio Xnatallation Projacta at Pim and Photnix OdXlaga. 

2, ProgrM or projacta ahould ba di^Xicatad at othar locationa whan it haa 
toan dataminad that thay cai^maat tha naada praaant. To iXXuatrata# tha 
Baaic ZnataXlation couraa at Pima Junior Collaga in Tucaon was axpandad to 
Phoanix O^Xlaga bacauaa nany of tha aama naada waca praaant in l^nix. It 
waa tha conaanaua of the taak f orca that the Baaic ZnauXXation program couXd 
ba dupXicatad at any ooXXagc or vocational/tachnicaX inatitution. 
Furtharmora^ it mb raconnandad that tha couraa ba dupXicatad in aXX Mountain 
BaXX autaa whara thara ia a dmand for inaUXXar training. SimiXarXyr it ia 
pXannad that tha ZnUoduction to Outaida PXant couraa at AXbuquarquc TechnicaX 
\^tionaX Znatituta wiXX ba axpandad to nrmington? Naw Mexico • 

A naad axiata to datannina othar Xocationa in MounUin BaXX where pro/en 
progranvi couXd be utilized . Itiis ia a matter which recjuirea earXy contact 
with aUtaar aagminta and diatrict operating counciXa. 

A meana to haXp identify a Xocation of a project could be the utiXization of 
forecaatad opaninga I'or a particular job aa indicated by the jobs report. 

3, HNda have bean identified which calX for tha initiation of new programs. 
GanaraUy# thaaa naada have emerged fron oontJKrta with state peraonneX and 
afforta auat ba Bade to invoXve aagmenta and diatrict operating oounciXs xn 
the need datacnination proceas. 

The following prograns in thia categoiy (along with oth^r naada anarging 
alaoat weekly) include i 
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Ouatcror a»rk i m thl<! progriw, senior high ttudenta will earn 

credit tot^ard graduation while taking the course 
and working part-tijt>e in a phone center. Interest 
in this has been expressed by Colorado, New Mexico, 
Utiih, ar,d Montana. 

Telecommunications / Ttiis prograin is provided in colleges or vocational 
Telephone T^hnology: schools and generally offers two options, Ttie 

Outside Plant Technician option is two semesters in 
length and is designed to give a theoretical and 
practical knowledge in telephone construction, 
cable splicing, Btation installation and repair 
techniques, as well as DC-AC theory, mathematics, 
physics, human relations and technical writing. 
The TeleccffiTiunlcations Technician option is four 
ssinesters in length and includes the Outside Plant 
option the first two semesters, with the third and 
fourth senvesters, offering theoretical and 
practical knowledge in advanced telephone devices 
and key systems, as well as electro-mechanical and 
electronic central office systems. There is 
interest in this program in Arizona and Colorado. 

Management Ttaining t In this program, initial managecnent training 
courses would be available to Mountain Bell 
ettployttfl through higher education institutions. 
Itw interest in and need for thie program exists ii 
all Btatea. 
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Operator Servioes 
Training t 



Such training would be provided as part of high 
school or vocational/technical school curriculum, 
It would be oiie semester in length. It would 
result in operators being trained on a 
pre-«nployment basis. There is similar prograir. in 
Pacific Bell which hus markedly reduced the rate of 
turnover* Interest exists in all states. 



Public Contact Such a program would be provided in comiunity 

Q jrriculiiir. ; colleges. The goal would be to reduce in-house 

training time for potential service representativon 
through a core curriculum on interpersonal skillci, 
combined with business subjects, 



El ectronic Suitchin g This program is being considered for Colorado 



Syste m " Central 
Office T&chnician : 
(ESS-OOT) 



Metropolitan State College and has a two-fold 
purpose: To recruit students who have corpleted 
their Bophonore year in the school of Engineoririq 
Technology and to provide after-hours courses tm 
employees. 



ESS-OPI This program is planned to provide applicants for 

Candidate ESS-OOT positions with a familiarity with what is 

Orientation ; required for siccessful performance. It is 

designed to help them determine their interest in 
such positions, Ot^ere is interest in this in 
Colorado* 

It ie alBo planned to take a survey of t el ecormuni cat ions/telephone Bchools 
nationally to determine other programs which might be provided in the area 
served by Mountain Dell* 

Thus, the long standing interest In trainir^ and the cormitment to the 
extension and i/rprovement of training opportunities in Mountain Bell 
continues. The charge is to place a main en, has is on programs and projects to 
develop cost-effective training and education opportunities, now provided by 
Mountain Bell, in colleger, universities, and vocational and trade schools* 
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Mr. WiRTH, Thank you very much, Mr, Lindblom, and your full 
testimony and the attachments will be included in the record, We 
look forward to continuing to work with you, Mountain Bell and 
U.S. West, not only in December but in the new year with your 
new independence, 

Mr, Hatfield. 

STATEMENT OF DALE N. HATFIELD 

Mr. Hatfield, Thank you, Mr. Chairman, I appreciate being in- 
vited to testify before you today on economic development in com- 
munications, computers, and electronics. 

As a former Government official with responsibilities in the com- 
munications and information policy area and now as a consultant 
and part-time educator in this field, I have a very strong interest in 
the topic of this hearing. 

You, Mr, Chairman, and the other members of your subcommit- 
tee are to be commended for investigating an area that is so crucial 
to our future economic and social well-being. 

In this brief statement, I would like to cover just three things. 
First, I would like to stress the importance of this sector of the 
economy, Second, I would like to convey some personal experiences 
that I have had recently with firms that are trying to recruit tech- 
nical and management personnel in this field. Third, and finally, I 
would like to offer a few observations based on my affiliation with 
the graduate program in communications at the University of Colo- 
rado, 

First, while it is becoming almost a cliche to point it out, our 
economy has shifted in a fundamental way over time from an em- 
phasis on agriculture to a concentration on the production of goods 
to, beginning in the 1960's, an emphasis on the production of serv- 
ices. 

Becaus^e the production of services is so dependent on informa- 
tion, the current period has often been called the information age, 
Since about 1960, it is estimated that information workers of all 
types have comprised the largest single group of the U,S, work 
force. 

Thus, if we are going to continue to enhance our productivity 
and our standard of living as a nation, it follows that the produc- 
tivity improvements must increasingly come from the information 
sector of the economy. 

In the industrial age, the emphasis was on achieving greater pro- 
ductivity by amplifying our muscle power. To Increase productivity 
in this new age, the emphasis must be on amplifying our mental 
power and, of course, the tools for achieving that amplification are 
precisely the computer, telecommunications, and electronic office- 
place techi*ologies that you are dealing v/ith here today. 

In my opinion, there is only one conclusion that can be drav/n 
from these observations, and that is that the development of these 
tools is indeed vital to our national well-being. We should also keep 
in mind that while the information-intensive industries are vital in 
their own right, maintaining a strong position in these same tech- 
nologies can be of major importance in maintaining the competi- 
tiveness of our more traditional U.S. products in the world market- 
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place. The better job wo do of that, the easier it becomes for us to 
make the transition into this new era. 

j-X^'*')'"^" to my second point, I must say that I am troubled by the 
ditticulties that some firms are having in attracting highly quali- 
fied people m this field. My evidence is obviously anecdotal, but I 
hope informative nq less. 

I have been doing some consulting work with a small firm in 
Boulder which has been trying unsuccessfully for over H months to 
hire a skilled radio frequency, or what we call RF, design engineer. 
The product my client wants to produce is a large volume item 
with important commercial applications. It is a market that could 
easily go off shore if American manufacturers are unable to cap- 
italize on some very recent FCC decisions. 

Another example is some work I recently did involving a very 
large, established U.S. manufacturing firm. While the firm recog- 
nized that some advanced communication techniques could poten- 
tially increase their productivity, a shortage of experienced commu- 
nications managers, coupled with rapid changes occurring in the 
common carrier field, held them back. They felt that about all they 
could do was maintain their existing services on an effective level. 

Still another example is a Jient of mine who is in the financial 
services industry. In my opinion, this particular firm has done a 
really outstanding job in increasing their productivity by making 
extensive use of advanced communications and computer systems. 
They have shown considerable interest in building on these capa- 
bilities and providing certain services to others. One of the reasons 
that they have held back, however, is that they cannot recruit the 
experienced people they need to both sell services to others and 
continue to advance their own system. 

Briefly stated, we as a nation cannot afford to have such short- 
ages hold us back in this important sector of the economy. 

My final point concerns education. I mentioned earlier that I 
teach part time in the gradvMe program in telecommunications at 
the University of Colorado at Boulder. It is the oldest multidiscipli- 
nary program of its type in the country, and we are quite proud of 
It. It IS aimed, on the one hand, at giving the nontechnical student 
a firm grasp of telecommunications technology and, on the other 
hand, giving the engineering student a solid background in eco- 
nomics, public policy, and social aspects of this field. Over the last 
decade, we have graduated several hundred communications pro- 
fessionals. 

My point is not the success -jf the program, but rather the fact 
that It IS an excellent example of what the Federal Government 
^^ru "^^'^^'^ ^° ^" cooperation with the States and industry. 

The program was started with a relatively modest grant from the 
National Science Foundation. It was continued with support from 
the university and the private sector— including, I might add, 
Mountain Bell— and today similar programs have been started all 
over the United States. We like to think that one of the reasons so 
many other colleges and universities have added such programs is 
the example we have set. In short, a little seed money can go a 
long way. 

As a closing thought, I would like to say that my work with stu- 
dents has taught me that we should not confuse effective use of 
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these information tools with the creation of the tools themselves. 
We should not confuse computer literacy with computer science. 
The great majority of our information workers do not need to be 
experts in how computers work or how to write software. They do 
need to be expert in how to use the telecommunications, comput- 
ers, and electronics technology we are addressing today. In a sen- 
tence, we need educated consumers and producers. 

Mr. Chairman, that concludes my remarks and, again, I appreci- 
ate the opportunity to appear before you here today. 

Mr. WiRTH. Thank you again, Mr. Hatfield. I might add that 
both you and Mr. Lindblom have been before this subcommittee on 
a number of occasions and we, as always, appreciate your perspec- 
tive and input which has been very valuable now and will be, Tm 
sure, in the future. 

Our third witness is new to the subcommittee. Mr. Michael 
Hickey is president of Biox Technology, founded, as I understand it 
in 1979 with two employees? 

Mr. Hickey. That's correct. 

Mr. WiRTH. And now it's 60 employees? 

Mr. Hickey. That's correct. 

Mr. WiRTH. Give us a quick picture of what Biox Technology 
does; can you? 

Mr. Hickey. Yes; I will. 

STATEMENT OF MICHAEL HICKEY 

Mr. Hickey. I think in terms of the testimony, it might be impor- 
tant for me to show you what the effect of some of these high tech- 
nology education issues can have. Biox Technology makes a device 
called the noninvasive oximeter. 

Mr. WiRTH. A what? 

Mr. Hickey. Noninvasive oximeter. What that device does 

Mr. WiRTH. Lo you compete with U.S. West in making that? 

Mr. Hickey. Our device basically measures oxygen levels in the 
blood without taking blood out of the body. It shines light through 
the tissue and measures signals coming from the probe that we 
have, which basically goes through your earlobe and takes this in- 
formation and processes it through several microprocessors and 
tells you the oxygen level in your blood. 

It used to be that you had to take blood out arterially through a 
long stick that you placed into your wrist. So ii ^ i great advance- 
ment in terms of both the pain that a person has to go through and 
the cost, because the cost factor in a hospital used to be approxi- 
mately $50 to get this information, and you essentially can get it 
for almost no cost now once you purchase the piece of equipment. 

But I think more importantly, I'd like to talk about the effect of 
some of this education has in terms of employees and competition 
and things like that. We started with two employees back in 1979, 
and we had a total salary for that year of approximately $20,000. 
Currently, we have 60 employees; our salary levels are going to be 
annualizing this year close to $2 million. So the effec^ of high tech- 
nology innovation went from $20,000 to $2 million. 

One of the concerns that this country has is the competiti( i con- 
cern with the Japanese. One of the ways, I believe, that we can get 
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out of that is through not only technology but technological innova- 
tion. 

If you look at our product, there was a major competitor that we 
had prior to, oh, several months ago, was a company called Minol- 
ta, which used to make an oximeter but no longer makes an oxime- 
ter, because they couldn't really complete with the Biox oximeter. 

So the Japanese competition, when it comes down to innovation, 
IS really less of a threat. I think that the Japanese have outpro- 
duced us, but this country has the ability, if it can innovate, to 
compete very effectively against any country in this world, and it's 
a matter of getting these creative, innovative technical people out 
of the educational institutions. 

In terms of just gross money, if we can talk about that for a 
minute. Biox Technology back in 1979 was losing at a rate of about 
$500,000 per year. This year, we should go over the $10 million 
level in sales and next year we intend to doubly and continue to 
double that in the out years. 

So you can see, again, the effect of a couple of people getting to- 
gether in an innovative, technical environment, can produce a lot 
of good economic results. It can produce employment, it can 
produce taxes, it can produce substantial gross sales. 

If you look at Biox Technology in terms of the out years, current- 
ly we are looking to hire 13 additional people. If we could hire 13 
additional people today, we would. Our basic problem is finding 
them. Eight of those people are— all 13 of those people are techni- 
cal people. Eight of those people would be electrical engineers that 
weVe looking for. 

At this point, our plan, our short-term plan is to begin in Janu- 
ary going out of the State of Colorado to look for engineers. We 
have consistently advertised within the State and have looked all 
over the State for qualified engineers and can no longer find them, 
so we're going to be going to California and to Texas and to Massa- 
chusetts looking for technical people there. We can no longer find 
them here. 

I think if you look at the process of technical innovation, basical- 
ly that's what Biox is, that you can see the enormous potential of 
employment and of very strong competitive effort that this country 
can make through small businesses. And I believe that the essence 
of that is going to be the technical education in the future. Increas- 
ingly, we are looking to tht universities to give us technical people, 
and we are having a difficult time finding them. 

That's pretty much my testimony. 

Mr. WiRTH. Thank you very much, Mr. Hickey. 

Would any of you like to react to statements made by other 
members of the panel? 

Mr. LiNDBLOM. I wrote a note to myself. Where did you get the 
60 people from 2, and he's practically answered that. When you 
built from 2 to 60, did the numbers that included the 60 come from 
Colorado? 

Mr. Hickey. Yes, most everybody came from Colorado. We got a 
lot of people from agencies that were being phased out, space agen- 
cies in the Boi^lder area that were phasing out. There was a phas- 
ing-out period where there seemed to be a lot of Government 



ERLC 



45 

grants that were phasing out, and we were picking up people from 
those agencies. 

We also have a lot of technical people who are almost self- 
trained, software people and electrical engineers who primarily 
have trained themselves. But most of them came from the Boulder 
area. 

Mr. LiNDBLOM. I think his example points out the fact that there 
is such a great demand all over the country for these skills that 
the States that are really, I think, beginning to produce more are 
where he is going— to your State, Congressman— looking for the 
skills that he can t find here, which is, I hope, being heard by the 
right people. . 

Mr. WlRTH. If that's the case, if, in fact, we are seemg Mr. 
Hickey going to California or going to Texas or Illinois to find the 
people you need, maybe you're going to have that same experience 
with Mountain Bell, or already are 

Mr. LiNDBLOM. Somewhat. 

Mr. WiRTH [continuing]. What does that tell us about where some 
of the responsibility for this technical education lies? 

Mr. Hickey. If you look at these major centers of technology, 
most of them revolve around a university. You're looking at Stan- 
ford and MIT, and a strong university will create spinoffs over and 
over again. And where we're going to find ourselves going is to 
Palo Alto and to start advertising there and sit in hotels and mter- 
view people. They've got a headstart, because they started several 
years— they've been in this a longer period of time, and that's 
where we're going to find people, I believe. 

In the future, however, I think that if you have a strong central 
university, highly technical, although not solely technical, I think 
you're talking about a good, strong university system as a whole, 
you're going to find spinoff people coming out of those universities 
who, in this new day and age of the entrepreneur, are going to be 
starting businesses and the Bioxes— there's going to be many 
Bioxes, I believe, in the future, if you can get that good core of a 
university. , ^. , ^ 

Certainly, University of Colorado is a start in that direction, but 
I think there could be great improvements there 

Mr. WiRTH. The assumption is that, the need for the highly 
trained individuals in the kind of enterprises that the three of you 
are involved with are directly related to a strong university system 
training those individuals. We all agree with that. Thats where 
they come from. . i. ■ j 

Mr. LiNDBLOM. I think it also cuts to the nonuniversity trained, 
those who are willing to produce some of the nonengineering skills. 
We still look to the technician side, and I think— so we have both 
requirements, the highly trained, skilled, educated, college educat- 
ed, as well as those who can develop technical skills to run these 
machines if they don't choose to go on and get the developmental 
skills. So we have a need for both, really. 

Mr. WiRTH. Who provides the predominant amount of funding 
for the University of Colorado's efforts in this area or University of 
Texas at Austin or Stanford or MIT or other institutions around 
the country? Where does most of that money come from? 

Mr. Hickey. I think it's primarily governmi 
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Mr. WiKTH. Which government? 

Mr. HiCKKY. I think, from my point of view, it's probably an 
equal responsibility of State and Federal Government, and that 
isn t as if— in a small business case, we rarely ever look for govern- 
ment money. We don't get any. But what we get from the govern- 
ment is this talent. 

And in our case, ihe engineers we've had, most of their educa- 
tions have been subsidized by both Federal grants and State grants. 
Yet when Biox started, Biox never got a cent of any government 
money. We didn't need it. 

Mr. LiNDBLOM. It can't all come from government. I think we've 
got to create the incentives in individuals who want to pursue 
these skills, although maybe some of the initial thrust has to come 
trom the levels of government, and the things we're doing in Colo- 
rado, I think the bill that came out of last session. Senate bill 1 is 
in the right direction. I think Michael is on the right track that 
we re behind. How do we catch up? What's it going to take to catch 
up.'' Is It a lot of infusion of Federal money or just an enthusiasm 
among our population that there are opportunities here and we've 
got to create within our own State the ability to get that education. 

Mr. Hatfield. I d just comment that the fact that one region of 
the country is stealing high talent people from another region of 
the country may be robbing Peter to pay Paul, as the expression 
goes, but I think that tends to make it a little more of a Federal 
problem when you have to continually go outside. It creates ineffi- 
ciencies in the whole system by continually people stealing people 
back and forth across the country. On the other hand, I think a 
certain amount of competition between regions to attract qualified 
technical people is probably good, as well. But certainly, I think 
the fact that you get so much movement between regions, it tends 
to make it something that the Federal Government should be re- 
sponsible for and take an interest in, certainly. 

Mr. WiRTH. Well, ce-tainly the Federal Government has always 
been involved in this kind of technology and technical training and 
got deeply involved, particularly after sputnik— you'll all remem- 
ber—and after the Second World War there was an influx of 
trained mdividuals. But in terms of the development of laborato- 
ries and the support of professors and the development of the 
whole training infrastructure, we as a country made that invest- 
ment very significantly in the late 1950's and early 1960's. And I'm 
not sure that very many people begrudge that investment, and that 
was thf type of mvestment that, I think, has paid off handsomely. 

What the three of you are talking about here would suggest that 
that was a good investment and one that ought to be continued. 
Our problem is in terms of setting priorities. There are some who 
write budgets today in the Office of Management and Budget who 
would suggest, leave it all to the private sector or leave it to State 
governments to do. And the question is, Is it possible for the pri- 
vate sector or for Statj governments or for both to pick up the 
slack and to make the investments that are necessary to do the 
kmd of training th.a you've talked about, Mr. Hickey; to provide 
the kind of technical individuals that you've talked about, Mr. 
Lindblom. particularly as you are looking to the outside rather 
than doing a lot of your training inside. And that seems to be a 
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trend at Mountain Bell and, I would assume, with Bell companies 
present and future all across the country. 

How much can the Federal Government do? Should the Federal 
Government maintain its commitment, or can we leave it to ihe 
private sector and to State governments to do the job? 

Mr. HiCKEY. From a small business point of view, when you have 
a small business that's in competition with a company like Minol- 
ta, we don't have extra capital to put in training our own people, 
and most of the growth in business, as I understand it, is in small 
business. So if you expect small business to have extensive training 
programs, you are going to weaken our capital st actures to the 
point that we are not going to be competitive with the other world 
companies. 

So from a small business point of view, to expect us to have mas- 
sive training programs, one, we don't have them and, two, we can't 
affo i them. And if we did put our money into that, we wouldn't 
have enough to compete throughout the world. 

Mr. Hatfield. There is some things that a small company can 
do; for example, hire students part time. That gives you some fairly 
good talent that's fairly far along in the educational process, gives 
them a little bit of income to be able to stay in school. So I think 
that some of the smaller businesses, and I consider myself that now 
too, can help a little bit in that way. It's a very limited way, but I 
think it can be productive. 

Mr. LiNDBLOM. I think just as important from an industry educa- 
tion standpoint is not— yes, the dollars are important, but we've 
certainly got to communicate with our educators of our needs, and 
then they need to change to match the requirements of industry. I 
think maybe our educators will have an opportunity to speak about 
this, but it seems to me we're so slow sometimes in changing the 
curriculum to match the needs of the community. You ^et locked 
into something and, this is the way I taught it, the way I ve taught 
this course, and it continues forever. I think the education industry 
has to be changed more rapidly to match the needs of the commu- 
nities. 

Mr. WiRTH. Mr. Bryant. 

Mr. Bryant. It seems apparent to me that, in view of the prob- 
lems that have been outlined by the staff in preparation for the 
hearing and by you in your testimony, that this would not be the 
time in history for us to be cutting back on Federal or State fund- 
ing for public education. I think that's the flat-out question I'd like 
to ask. Is it fair to conclude fiom your remarks that you would 
oppose cutting back on Federal funding for public education? 

Mr. HiCKEY. I would absolutely. I think you're going to find the 
out years could be fairly dismal if you have a group of uneducated 
people 10 years from now. You're going to find you 11 get this tech- 
nology rolling out, and then drop if you lose your talent pool. We 
lose our talent pool 5, 10 years out if we cut back on education At 
least, that's my belief. 

Mr. Bryant. Mr. Lindblom. 

Mr. Lindblom. I know it s a delicate problem to balance any 
budget, but I think education needs have to be high on any priority 
list for consideration. We've all identified the need, and it isn t 
going to go away. Industry is changing rapidly, and we all know of 
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the competition from other countries for these skills. If we don't 
provide the skills from within our own country, the products are 
going to come from somewhere else that we still need to run our 
businesses. So the education is important. 

And as I said, it would be a shame to see someone miss this op- 
PO^Junity who has the intelligence and the desire for lack of funds. 

Mr. Hatfield. Yes, I guess I was in government long enough to 
know the difficulties. We can't afford to do everything that we 
would like to do, but my personal feeling is the investment in 
human capital, investment in education is just absolutely the high- 
est priority. No question in my mind about it. 

Mr. Bryant. A lot of the time I hear people talk about how we 
need— you touched on it a little bit, it's a recurring theme about 
how we need to communicate better with the education community 
and the teachers need to do this and the superintendents need to 
do that. But stealing information that was provided by the commit- 
tee staff, if you look and see what's going on in education, the 
people wh'^ are there to talk to are rapidly leaving; we don't have 
them any more. 

During the 1970's, the number of secondary school mathematics 
teachers being trained declined 77 percent. The number of science 
teachers being trained declined 55 percent. And you can compare 
our efforts, from th/s information, in educating people in engineer- 
ing and all of the other areas that relate to what you're talking 
about and they're always, always behind Russia and Japan. It just 
seenis to me impc-ssible to conclude that we have any business dis- 
cussing cutting back. 

1 would defer to the chairman of the subcommittee, a member of 
the Budget Committee, if I recall, Reagan has tried to cut $11 bil- 
lion, is that right, annually out of our Federal education budget? 

Mr. WiRTH. That's correct. 

Just on the subject of student loans, the cuts proposed by the ad- 
ministration would— almost 50 percent of the students receiving 
student loans would no longer be recipients of student loans, which 
would mean a dramatic uropoff of enrollments in colleges and uni- 
versities across the country, particularly among people at the 
bottom end of the income scale. 

And if we are concerned about a democratic society in which all 
have access to opportunity, not just those who have a lot of money, 
we have a devastating set of priorities in terms of the future of the 
country. We're going to have an all-white engineering class 10 or 
h) or 20 yeirs from now and all-white business school and all-white 
law school and so on, or very close to it; scarcely a reflection of 
what I would suspect most of us would like the country to be. 

Mr. LiNDBLOM. He used the term student loans. I think it's 
gotten a bad name from the fact that it is a loan and it's not being 
paid back. I don t know recent statistics, but I know there's a lot of 
effort to recover ihose. But a loan sometimes becomes nonrecovera- 
ble. 

Mr. Bryant. Are you bidding salarywise for those 13 new em- 
ployees, or aro you just having basically an auction form? 

Mr. H'^^KKY. Salary levels are going up considerably. We have to 
pay competitive- small business has to pay as good a salary with 
as good a fringe benefit package as a major company does. 
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I think if we're talking about the investment in education, Biox 
Technology alone this year is going to pay over a million dollars in 
taxes. To me, that's a return on investment that's fairly high. It 
would be interesting to go back and calculate the investment that 
was made in our engineering staff and see v/hat that produced in 
terms of taxes. I don't know what that number would be, but that 
would an interesting figure to actually look at. 

Mr. WiRTH. A couple of themes have come out that I had not 
thought about and we've had a lot of discussion of this particular 
issue. One, the discretionary money available to small business is 
limited— you can't expect small businesses who are putting their 
money into new ventures, new plant, new equipment to take what- 
ever discretionary money they have into a lot of training or re- 
training of individuals. That is just not the best priority that we 
ought to have for the country. 

If we take the next step from that and look at where the job cre- 
ation is in this country, you're absolutely right that the new jobs 
are being created primarily in companies of 50 employees or fewer. 
That's where the future of the country seems to be. That's where 
the new ideas are, and we certainly are surrounded by that here in 
the State of Colorado. Which would again argue from the perspec- 
tive of busmess development, small business development, innova- 
tion and maintaining the idea capital in the United States for 
those investments to be made publicly or made someplace else and 
not asking you or asking you, Tom, as you are going more and 
more into the public marketplace for employees rather than train- 
ing them yourself. 

Here we have a very large company and a very small company 
saying essentially the same thing. 

Mr. LiNDBLOM. Part of our problem in looking for these people, if 
we brought them up with just basic skills without any technical 
training, we spend between $15,000 and $20,000 over a 6- to 8- 
month period to bring them ^p to speed so they can work with our 
computers and, frankly, we just don't— it's expensive, we don t 
have the dollars available like we'd like to, and the time element. 
We nerd them now to protect our product, which if telephone serv- 
ice. 

So we've just got to get the point across, I think, that we need 
people coming to us with better skills to get into the productive 
workplace quicker. That's one of our problems. 

Mr. WiRTH. So one of the themss that has come out of this dis- 
cussion is job development, job creation. The other that all three of 
you mentioned is the trade dimension. I think all of you touched on 
it in one way, shape or form. If we do not make these kinds of in- 
vestments, we are going to see the3e markets or the technologies 
move overseas and we will lose what are potentially great opportu- 
nities for the United States. Noting that today, I believe, 1 job in 5 
or H in tho United States is dependent directly or indirectly on 
international trade. We view ourselves as being a relatively insular 
market; nut the case at all. We are moving more and niore into an 
international economy, and to stay competitive these investments 
have to be made. 

Gentlemen, thank you very much. Do any of you have any clos- 
ing words for the good of the order that you might like to add? 
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ovn ''''^""V"^' ^ ^^'''I't.h^'^^.'i^i'ig industry and education and gov- 

M ur ^^'"n^""^ ''^^^J^''^^ to be very interesting. 

co(!^pr.Yinn"' ^t^'^l'"^''* ^"'r to figure out-where that 

«nr.p nn T.u""' ^fu"' ''^T'^ ^" industrial policy to bal- 

nZ Jn ^t^'u' P^°P'e it simply economic co- 

o eration which I suspect is a better way of putting it Where are 

fnh \h"'f '^''u P'^^-^^^'-; do they all tit together?^AndThat's the 
job that we have, rather than being behind the barricade some- 
where hurling brick bats at each other from different perspectives 

forwHr"Ar"' I '^fu"^ "I'y ."^""^ ^^'d we look 

forward to working with you in the future. 

Our second panel this morning includes a number of distin- 

cha rman of the Colorado 
Advanced Technology Institute in Golden; Senator Al Meiklejohn, 
with a very distinguished record in the State legislature, among 
'M.'Tr'p^^f''*"!,"" State Senate Committee on eS 

d r^;.^. " 'i''^']"'* education, and Mr. Trenton Gary, 

?n<, Pn.^ ?i busmess and industry relations for the Colorado Train- 
AmpH, n I J nP'A'.^"ut'"! the Communications Workers of 

pnTnf u'T''' D"-- Michael Massarotti, deputy superintend- 

ent o schools in Adams County; and Dr. Richard Seebass, dean of 
the University of Colorado College of Engineering and Applied Sci- 

Gentlemen, thank you all very much for being with us. I think 
miHp '^"^i'!^'* yvith the rules and procedures of the subcom- 

fhiv 11 K d/sk each of you to summarize your statements; 

^nmmp 'u^'Y^^ •*^^°'*d- ^^en I will ask you to 

comment each of you it you would like to, on what other panelists 
have said and then get into exchange with Congressman Bryant 

Perhaps by way of starting we could start and recognize both dis- 
lej'ohn." legislative seniority and recognize you. Senator Meik- 

Thank you ail very much for being here. 

STATKMKNTS OF AIJ-KN MEIKI.KJOHN. COI.ORAUO SKNATE COM- 
MITIKK ON KDUCATION; DR. DON WEIDKRKCFIT. CHAIRMAN 
( OI.()RADO ADVANCKD TECHNOLOGY INSTITUTE A. RICHARD 
SEEBASS, DEAN. ENGINEERING AND APPLIED SCIENCE UNI- 
X!5"nJ.y/.**'^ (OLOFUDO; TRENTON GARY AND JOHN PIGLER, 
ON BKHALE OF COMMUNICATIONS WORKERS OF AMERICA; 
AND MICHAEL MASSAROTII. DEPIFTY SUPERINTENDENT OF 
SCHOOLS. ADAiMS COUNTY DISTRICT .50 

Mr. MmLEJOHN. Well, Mr. Chairman, Congressman, thank you 
very much for inviting me to come down, I appreciate that courte- 
sy. 1 have to tell you that I have not been well ^nd I didn't prepare 
tormal remarks. ^ *^ 

Mr. WiRTH I'm sorry. YouVe very good to be with us today. You 
probably, unprepared, are better than most with preparation. 

Mr. Mkikumohn. You know, there's room for great concern in 
the area that this committee is holding these hearings. I also serve 
as a member of the Western Technical Manpower Council, and if I 
could summarize. Congressman, we are falling behind substantially 
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in the area of Ph.D. scientists and engmeers. Talking now just 
about the area of the responsibility of this committee. There are 
other problems in education than what we're talking about here, 
but certainly this is a great one. The projections I see are that in 
my lifetime we will not have equilibrium between supply and 
demand in Ph.D. scientists and engineers. 

We are falling behind in the area of research. The training of 
technical employees, undergraduate persons and the like, is cer- 
tainly a difficult area, but I don't think it has the calamitous conse- 
quences, as I envision, in the nature of our need for Ph.D. scientists 
and engineers and advanced research. 

In a partial effort to meet some of that, within this State, for 2 
years a number of us tried to get something adopted in this State 
along the lines of the Colorado Advanced Technology Institute 
which would be an education establishment, of course, without any 
faculty or any walls, which is a place where industry, education, 
and Government can come together to try to start solving and co- 
ordinating some of these problems of training, both technician 
level, undergraduate, graduate level, Ph.D. level and in the area of 
research. 

And as you know, earlier this year we did adopt in Colorado 
Senate bill 1, which established the Colorado Advanced Technology 
Institute. Tm very pleased that Dr. Wiederecht could be with us 
today to tell us what that agency is doing. It's starting on less than 
a shoestring, and hopefully the State will see fit to fund it in the 
way it should be. It's a very good cooperative effort between indus- 
try and the government. 

The other thing, you know, is how to move the postsecondary 
education establishment sometimes in ^ airection more toward 
what the needs of the present society and economy are. And Til tell 
vou, that's not easy. You go to our universities and you meet these 
brilliant men and women, utterly brilliant people, dedicated men 
and women of credibility and integrity But try to shift some of 
those resources from one area in a comprehensive area of a univer- 
sity to another— I know that you're going to hear from Dean See- 
bass, for example, his struggle in the engineering school, and what 
he's going to tell you is the absolute truth, but how to shift re- 
sources in a massive education establishment from one area of con- 
struction to another. 

Mr. WiRTH. Do you think that's more difficult than shifting juris- 
dictions V ithin committees of a legislative body? 

Mr. Meiklejohn. I would say about the same. Congressman, you 
just can't get the job done. It's just glacial, just elephantine in 
making these movements. 

Colorado has made a very strong commitment to advanced tech- 
nology education and research. As disappointed as I've been with 
some of our funding in this State, I went to a meeting, a national 
meeting, about a month ago. To my dismay, Colorado got a gold 
star. I say to m^ oismay. Imagine what's going on elsewhere. 

These funding problems are a mess. I would suggest to you. Con- 
gressman, I know you know that I think the less the Federal Gov- 
ernment intruder In some of these areas the better off we all are, 
but I think there are some real areas that this committee needs to 
consider and that the Federal Government needs to consider and. 
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in particular, in the vein of this day's liearinj?, I would commend 
your atieation to continuing efforts in research, which I think the 
t-ederal Government alone can do by way of funding, and some 
kind of -lew support for postgraduate work in engineering and sci- 
ences, \7here I think there is a critical need. If we don't respond to 
this need soon, we're not going to have universities. 

Tho:ie are my remarks. Congressman. I'm delighted to be here. 
Thank you so much for inviting me. 

Mr. WiRTH. Thank you very much, and we'll be getting back with 
you. 

Don, may we move from that introduction to you and the Insti- 
tute. 

STATEMENT OF DR. DON WIEDERECHT. CIHAIRMAN 

Dr. WiRDERECHT. Congressman Wirth and Congressman Bryant, 
ladies and gentlemen, it is an honor and a pleasure to be here 
today with your panel members and colleagues to discuss this vital 
issue of education and its relationship with the growth of desirable 
high technology industry. 

As Congressman Wirth so aptly stated in his invitation letter, we 
as a nation are indeed facing formidable challenges to our economy 
and to our society from increasingly .stiff competition from abroad. 
Not so long ago, domestic companies such as General Electric com- 
peted primarily with similar domestic concerns, such as Westing- 
house or RCA. Today, tiie toughest competition GE, RCA, and Wes- 
tinghouse face, at home as well as overseas, comes from companies 
with names like Phillips, Siemens, Sony, Hitachi. 

A recent Booze Allen Hamilton report stated that in the past two 
decades, the United States did not gain market position in one 
m^or industry area and, in fact, lost position in 12. Japan, on the 
other hand, increased its position in eight industries, while losing 
ground in none. Small wonder that Honda, Datsun, Toyota, Subaru 
have become names familiar to every household. 

If the challenge and market confrontation has been an agonizing 
one for our traditional industries, it could be even more so fo- our 
exciting new high tech industries which have evolved so qu Ay 
from the accelerating technological discoveries in our modern 
world. 

These dynamic companies, whose existence and profit depend on 
maintaining a state of the art competitive edge, have become in- 
creasingly important to the economy of the country, and particu- 
larly to our State. In fact, one of the brightest spots in Colorado's 
economic strength and stability has been the explosive growth of 
the.se high tech and related industries. 

Iligh tech firmf? have often been described as mind intensive 
rather than capital intensive, meaning that these businesses 
eniploy a higher percentage of well-educated, professional, techni- 
cally skilled personnel. Hence, there is a very critical and essential 
link between excellence in education and continued growth of the 
advanced technology which, in turn, nurtures these state of the art 
companies. 

But the resources are simply not available to provide the educa- 
tional output needed for competitiveness in our emerging informa- 
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tion era. Shortugt's exist in faculty, equipment, and facilities, and 
there are limitations on the numbers of students. 

As a consequence, the enormous potential for future growth ot 
advanced technology industries may be stifled by this crisis ii> edu- 
cation. . . 

A recent report from the Western Interstate Commissior on 
Higher Education and Colorado Commission on Higher Education 
indicated that the demand for trained engineers and scientists in 
Colorado exceeds by 40 percent the State universities current and 
projected capabilities to provide manpower. It is, therefore, critical 
to substantially improve our efficiency and our productivity of 
available resources. 

The means to do this are really threefold, we believe. One is to 
have clearly defined goals that are shared by industry and educa- 
tion alike, that are understood by all facets of these organizations, 
institutions, and are agreed upon. These goals must answer the 
questions of: Where can technology go? What can business market 
profitably with this technology? What are the educational and re- 
search needs needed to support this technology? 

A second means is to share capability. We must complement, not 
duplicate, our capabilities and resources. This must include capa- 
bilities in talent and equipment and in facilities. 

T'iird, we need collaborative joint participation. Team efforts are 
an important way to go, and the leadership of those teams to 
achieve synergism is essential. What is needed is a partnership of 
industry, education, and government. Within this partnership. Gov- 
ernment can provide help with finances, with policiei, and with 
priorities. Government, in return, can obtain the economic growth, 
development, and stability that we all seek. 

To function this partnnrship required a forum and an organiza- 
tion. In Colorado, the .mswer has been the Colorado Advanced 
Technology Institute or CATI, which was established by State law 
in June of this current year. The overall purpose of CATI is to pro- 
mote, support, and enhance education and rssearch prograjns in 
the fields of advanced technology. 

It is governed by an 11-member commission; 4 of these are the 
presidents of the academic research institutions in the State, both 
public and private; one is the executive director of the Colorado 
Commission on Higher Education, who represents the State and 
the community colleges; and (5 are key executives from advanced 
technology industries, both small and large, to represent all the im- 
portant facets of our State economy. 

The commission has identified four technology thrust areas for 
the State. These are microelectronics, telecommunications, materi- 
al science, and biological sciences. These represent the industries 
that are existing in the State of Colorado. They also represent 
thrust areas where we have existing educational strengths at the 
pre.sent time and, third, they represent areas where we have a po- 
tential for obtfiining more qualified grads in needed areas, more 
qualified faculty from active research, and, third, more high tech 
busine.ss for the State. 

At the present time, we are developing plans that will strength- 
en our excellence in education in the?e areas, that will extend the 
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availability of this education, and that will expand research in 
these areas. 

We seek matching public and private funds, and at the present 
plans are bein^ formulated to develop these. An example of a 
project that's being considei-ed by the CATI cuinmission is one that 
uses the technology Itself that we're talking about to help achieve 
our Koals. Specifically, I refer to a potential establishment of a tele- 
communications network statewide that would use the best teach- 
ers, wherever they may be, that would extend to all regions of the 
State, that would not require duplication, that would have a lower 
cost rather than having multiple facilities and staff, and that 
would have multiple uses in education, such as computer-aided en- 
gineering, libraries, for continuing education, and for software de- 
velopment. 

This woi-ld eventually, ultimately link all educational centers in 
the State with the cutting edge of technology that's being devel- 
oped m Colorado's high tech industrial laboratories, and it can 
serve continuing education as well as new grads. 

This is but one of several initial projects that are being consid- 
ered by CATI that will become a part of our strategic plan to ad- 
dress major, long-range programs that will impact and benefit all 
sectors of the State. 

The CATI commission seeks oroad based support for its far- 
reaching goals, and the Federal Government will, indeed, play a 
role of significance, I am confident. The optimum potential role for 
the Federal Government needs to be defined, along with the specif- 
ic technical and educational aspects of our strategic plan. 

We are looking forward to working with you. Congressman 
Wirth, and youi- staff in the future with regard to CATI, and I will 
endeavor to keep your staff informed of our institute's progress in 
the coming months. 

I would like to close my thoughts this morning on this subject of 
excellence in education and its vital link to maintaining the health 
of our high tech industry by stating that my company and those 
represented here today are examples of our commitment and in- 
volvement to help the educational process in our State and our 
Nation serve the need it must in order to keep America competi- 
tive. ^ 

Thank you for the opportunity to be here this morning and to 
.share these thoughts with you. 

Mr. WiKTH. Don. thank you very much. 
_ Our next panelist is Dr. Richard Seeba.ss, dean of the College of 
Eiv.i.H'ering at the University of Colorado, and I think, as we've 
talked about stealing talent from California and Texas, this is an 
eximpi- of stealing talent from Princeton and Cornell. Is that 
rig.'n. Dick? 

^ r. .Sk';mass. That's right, if you include my most recent academ- 
ic ho^le. thv um varsity of Arizona. 

S TATK.MKNT OF A, FMCFIAFtI) SKhf' VSS 

"Ir. Skkhass. Thank you very mucu. Chairman Wirth and Con- 
gressman Bryant, for the opportunity to testify today. 
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r /e entitled my remarks "Engineering our Ecoponiic Recovery," 
as i'>.ey are somewhat broader than just remarks on engineering 
edu. aiion. 

Four years ago, I participated in a very comprehensive review of 
the appropriate role of NASA in the first A of NASA, that is, in 
aeronautics. That led to a substantial interest on my part of the 
role of the Federal Government in furthering the economic health 
of a given industry and, beyond that, the economic health of the 
country as a whole. 

I've also become specifically concerned with the responsibilities 
that we in engineering education have, but thats been more 
recent, since Tve only been a dean for 2 years. Too often I've heard 
myself and other deans speaking on the subject without doing the 
homework we really need to do to understand the broad picture. 
WeVe been complaining about our overloads without really under- 
standing what we need to do to contribute the best we can. 

I have managed to do the homework I needed to convince myself 
I understand these issues reasonably well for an engineer. I nave 
read more than seven books and probably a dozen research articles 
on the subject, including the best sellers such as *'In search of Ex- 
cellence.'* 

If you read all this material, the findings you arrive at are no 
different than the findings that a group of us came to last Febru- 
ary. I served then on the National Research Council's Commission 
on Engineering and Technical Systems as the chairman of the Aer- 
onautics and Space Engineering Board. 

That Commission reviewed more than 100 Nationai Research 
Council programs that were then under way in a "crosscut" exer- 
cise to identify their common themes. The main thrust of that 
study and, of course, of what I read, is that we are succumbing to 
the economic challenge of the Japanese, and also the European 
Common Market as exemplified by airbus industries. This isn t as 
perilous as our military competition, to be sure. We should look at 
it as fun, exciting, rewarding, especially if we succeed in winning 
this competition. ^ 

There are four principal ingredients in what I see is our failure 
to keep pace with Japan and, in selected technologies with Europe. 

We do not have a coherent national industrial policy for the ex- 
press purpose of maintaining our economic well-being. The current, 
albeit robust, laissez-faire approach alone isn't going to provide the 
competitive advantage we need. What you heard from Michael 
Hickey was very exciting, and that's part of this laissez-faire re- 
sponse. But it is not enough! 

Second, the current focus on short-term improvements in the 
bottom line, profit, by corporate management and the willingness 
of CEO's to tie up corporate resources needed for R&D and plant 
improvement in the acquisition of other corporations has markedly 
decreased our long-term competitive strength. 

Third, the inadequate educational preparation of our children 
from birth through high school has resulted in an intellectual defi- 
cit that the universities and the colleges of this country cannot 
overcome. , , ^ 

And, finally, the engineering and technical manpower needs ot 
our corporations are now being met by talented graduates, but as 
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you've heard ovci- and over a^'ain, these graduates are in short 
supply and. ht'nce, command high salaries, and that makes them 
expensive. In addition, their education has not been especially ap- 
propnate to the problems industry faces today. This is especially 
noticeable in the lack of programs and student interest in manufac- 
tunng and their lack of familiarity with contemporary computer 
capabilities. 

I'd like t(. address each of these points very briefly, with more 
extensive remarks on engineering education, and still keep my re- 
marks to 5 minutes. 

INDUSTRIAL POLICY HEADING 

Our industrial leaders are divided on this issue of industrial 
policy, because some see it as subsidies, trade barriers, support for 
failing industries. But more enlightened industrial leaders see it as 
liberalized antitrust laws, appropriate tax incentives, and enlight- 
ened and coherent and continuing government policies. 

We do have two long-standing successful industrial policies in 
this country. In the first of these, aeronautics, the government has 
been both a provider of not only procurement-related R&D, but 
more specifically and more importantly, generic technology R&D. 
In the latter, agriculture, the government has not only supported 
technology development, it has also engaged in client-oriented and 
very applied R&D through its agricultural experiment stations. It's 
no accident that for several decades those two industries have been 
the principal contributors to the positive side of what has now 
become an overall negative trade balance. 

We've v^ot to derive from our experiences in these industries the 
models for our future. We need a policy that draws on the govern- 
ments role in agriculture and aeronautics, encourages enterprises 
like the Microelectronics Computer Consortium [MCC], which has 
recently been formed and decided, unfortunately for us, to locate in 
Austin, Tex. 

Let me note here that from my point of view, the MCC decided 
not to locate here in Colorado because they felt the State was not 
providing its major institutions the support they required to be na- 
tional leaders in the high tech enterprise, despite the gold star, 
Seiianr Meiklejohn accords us in this area. 

Japanese industry, the Japanese banks the Japanese Govern- 
ment together have an industrial policy, This is public knowledge. 
You can, for example read it in an advertisement in the November 
bcietitihc American that's 'M) pages long. They're very clear about 
what they re doing and why. 

KOt;US ON SHORT-TKKM PROFITABILITY 

Let nie turn to the second point. There is no doubt that the cur- 
rent focus on short-term profitability is causing us trouble. The 
Martin Marietta-Allied-Bendix waltz took money from R&D and 
capital formation and put it into paper. United States Steel's deci- 
si(m to acquire Marathon for tax writeoffs rather than rebuilding 
their steel-producing enterprise is a national tragedy. Such nonpro- 
ductive endeavors need to be discouraged, while at the same time 
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providing le},'islativo enhancements to encourage capital formation. 
We suffer very badly from poor capital formation in this country. 



HUMAN RESOURCES 



Before I turn to the final point, engineering education, let me 
just note that with regard to the third point, human resources, the 
Japanese long ago realized that thei- principal asset on that small 
island was human intelligence, and they have invested very heavi- 
ly in developing and furthering their own intellectual capabilities. 
This has a remarkable impact, not only on economic health, but 
you can even see it, not surprisingly, ever in their standardizing 
test scores. 



ENGINEERING EDUCATION 



Let me turn now to the major points I want to make about engi- 
neering education. For more than a decade industry has been seek- 
ing academes help in the manufacturing enterprise. As Senator 
Meiklejohn noted, trying to turn an academic institution around in 
a short period of time, even a decade, is very, very hard. Colleges of 
engineering have been slow to respond to national needs. 

Robotic devices for manufacturing were developed in this coun- 
try with support from the Federal Government by unimation. 
They are now principally manufactured and principally employed 
in Japan. Part of the responsibility for this tragedy lies with our 
engineering colleges. Computer-aided design has been pioneered 
and advanced by industry with little help from academe. Too few 
engineering colleges have kept pace with developments in comput- 
er technology, and too seldom are we providing the advanced edu- 
cation our students need to participate in our high tech endeavors. 

Let me note here that I subscribe to something that was said ear- 
lier. We not only have to retain our lead in high tech endeavors, 
we also have to revive the smokestack industries, and I'm going to 
claim that we can do that, because there's a natural synergism 
there between them. 

We currently have the lead, although a decreasing one, in com- 
puter hardware. No doubt about it. We also have an even larger 
lead m computer software. The management of the manufacturing 
enterprise, from computer-aided design for economic manufacture 
through product distribution, can now be orchestrated through 
computer management and the manufacturing process control. We 
can regain our historic lead in some of these smokestack industries 
by capitalizing on the lead we have in computers and software. 

To retain our lead in the industries that we're now strong in and 
to regain a competitive posture in others will require a national 
policy to further develop engineering research and education, as 
engineering education is truly in a crisis. Without a return to the 
national programs that you alluded to. Congressman Wirth, that 
lifted this country out of the doldrums in engineering education in 
the post -.Sputnik era, I feel we are truly lost. 

For every lawyer that Japan graduates, we graduate 10 law- 
yers—my apologies to the lawyers, For every engineer we graduate, 
they graduate an engineer. They have half the population base we 
vio We do not have the appropriate base of ability— trained stu- 
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dents within our high schools, nor do we have, as Senator Meikle- 
john has carefully noted a sufficient number of well-trained Ph.D.s 
in engineers to really further expand our engineering educational 
programs. Our enrollments have doubled in the last decade» while 
engineering faculty have increased 10 to 15 percent. 
Mr. Bryant. Would you repeat that? 

Mr. Seebass. The number of students in engineering— the engi- 
neering enrollment— has dcubled in the last decade. Engineering 
faculty members have incre,* sed 10 to 15 percent in the last decade. 
The supply of additional faculty is simply not there. It's going to be 
a decade before the supply of Ph.D's increases, and only then if 
Government programs are put in place to insure this development. 

In the short term, we have to make much more productive use of 
our engineers. We can't produce engineers in our colleges of engi- 
neering that require 2 years of education when they get to industry 
to be brought up to speed. We must not only teach them the 
theory, we've got to also teach them the practice, and we don't 
have the resources to do that. 

NATIONAL SCIENCE FOUNDATION 

Let me just comment on where I stand with regard to funds for 
the National Science Foundation. The National Science Foundation 
budget is about $1.2 billion. Ten percent of that budget is directed 
toward engineering research at the universities, that is $123 mil- 
lion. 

If you take the funds from the DOD, DOE, and the NASA that's 
directed to engineering research in our colleges of engineering, it 
comes out to be less than half of the NSF expenditures on science. 

Now, there's no doubt that the NSF expenditures on science are 
not more than needed. You cannot cut those for they provide the 
base for engineering developments. What has to be done is to in- 
crease, the NSF expenditures on engineering research and engi- 
neering education. You've got to increase that budget in the next 
year or two from 123 million to something like $260 million a year, 
and that's basically what's needed in terms of the educational com- 
ponent of an industrial plicy. 

That is essentially what Senator Meiklejohn was noting when he 
said that you've got to support Ph.D. training in the colleges of en- 
gineering with Federal programs, and youVe got to support engi- 
neering education with federal programs. 

There is much to be done, from my point of view. The time for 
studies, hearings, expressions of dismay is past. Now is the time for 
action. The principal ingredients of that action are clear. All that 
is needed is the determination to act. 

Thank you. 

[The statement of Mr. Seebass follows:] 
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Congressional Testi.iony 
December 7, 1983 

ENGINEERING OUR ECONOMIC RECOVERY 

Richard Seebass, Dean 
Engineering and Applied Science 
University of Colorado 



Four years ago I PART^CIPATED in a very comprehensive study 

OF THE APPROPRIATE ROLES FOR THE NASA IN THE FIRST "A" OF NASA, 
THAT IS. IN AERONAUTICS. ThIS LED TO AN INTEREST ON MY PART IN 
THE ROLE OF THE FEDERAL GOVERNMENT IN FURTHERING THE ECONOMIC 

health of given sectors of our industry through its support of 
research and development activities/ both in industry and at 
universities, 1 have also become specifically concerned with the 
responsibilities that we in engineering education have. too 
often i have heard myself. and other deans too. complain about 
our well being and ho' the current ills of engineering education 
spell disaster for this nation when/ at best. only a few of us 
have researched the subject well enough to understand it. 

i have managed to do the homework needed to answer my own 
personal concerns about my responsibility as an engineering 
dean. to this end/ i have read/ skimmed/ or read the relevant 
excerpts from seven books and more than seven position papers. 
These studies include? In Search o f Excellence by Peters and 

WATERMAN/ MEGATRENDS BY Na I SB ITT/ GLOB AL STAK ES BY BoTKIN, 
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DiMANCESCU/ AND SjATA. THEORY ,.Z BY OuCHU. ThE Ng?(T Am^R I CA[^ 
FeQNTJIR, by RtlCH/ AND GOVERNMENT AND TRCHNiCAL CHANGE EDITED BY 



My findings from these readings are not much different from 
those that i arrived at after a meeting last february of the 
National Research Council's Commission on Engineering and 
Technical Systems. I served on this Commission* which is 

COMPOSED OF SOME SEVENTEEN INDIVIDUAL HOARDS, AS THE CHAIRMAN OF 

THE Aeronautics and Space Engineering Board. In what we call a 

"cross-cut" EXERCISE/ WE REVIEWED MORE THAN 100 INDIVIDUAL 
STUDIES IN PROGRESS UNDER THE VARIOUS BOARDS FOR THEIR COMMON 
THEMES* We IDENTIFIED SEVEN OF THESE AS WORTHY OF INDEPENDENT 
STUDY BY THE COMMISSION. ThE PRINCIPAL THEME THAT EMERGED FROM 
THIS EXERCISE WAS A RECURRENT CONCERN WITH THIS COUNTRY'S 
WEAKENING ECONOMIC POSITION. 

The MAIN THRUST OF WHAT 1 HAVE READ/ AND WHAT WE DISCUSSED 
AT THE CETS MEETING/ CAN BE SUMMARIZED AS FOLLOWS: ThIS COUNTRY 
I S NOT ONLY FAC ING/ IT MAY BE SUCCUMBING TO/ THE ECONOMIC 
CHALLENGES OF JAPAN/ AND THE EUROPEAN COMMON MAi \ET AS 
EXEMPLIFIED BY AIRBUS INDUSTRIES. ThE CAUSE OF THIS EROSION IN 
OUR ECONOMIC POSITION HAS FOUR PRINCIPAL INGREDIENTS! 



Nelson, 
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1. We do not have a coherent national industrial policy 

FOR THE EXPRESS PURPOSE OF MAINTAINING OUR ECONOMIC WELL 
BEING. The CURRENT/ ALBEIT ROBUST, LAISSEZ-FAIRE 

response alone is not going to provide the advantage we 
need to surmount our economic competition. 

2. The current focus on short-term improvements in the 

BOTTOM line — PROFIT — BY CORPORATE MANAGEMENT AND THE 
WILLINGNESS OF CHIEF EXECUTIVE OFFICERS TO TIE UP THE 
CAPITAL NEEDED FOR R&U AND PLANT IMPROVEMENT AND THE 
ACQUISITION OF OTHER CORPORATIONS HAS MARKEDLY DECREASED 
THE LONG-TERM COMPETITIVE STRENGTH OF OUR CORPORATIONS, 

3. The inadequate educational preparation of our children 

FROM BIRTH THROUGH HIGH SCHOOL HAS RESULTED IN AN 
INTELLECTUAL DEFICIT THAT OUR COLLEGES AND UNIVERSITIES 
CANNOT REMEDY. 

'I. The ENGINEERING AND TECHNICAL MANPOWER NEEDS OF OUR 
CORPORATIONS ARE NOW BEING MET BY TALENTED GRADUATES/ 
BUT THESE GRADUATES ARF IN SHORT SUPPLY AND HENCF 
COMMAND HIGH SALARIES. In ADDITION, THEIR EDUCATION HAS 
NOT BECN ESPECIALLY APPROPRIATE TO THE PROBLEMS INDUSTRY 

FACES. This is especially noticeable in the lack of 

PROGRAMS AND STUDENT INTEREST IN MANUFACTURING AND THEIR 
LACK OF FAMILIARITY WITH CONTEMPORARY COMPUTER HARDWARE 
AND SOFTWARt. 
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Let me address each of thesh points briefly. 

Our industrial leaders are very much divided on the issue of 
a need for naiio'al industrial policy. to some such a policy 
means trade barriers/ support for failing industries, and other 
government strateglts that many of us believe are doomed to 
failure. to other/ more thoughtful industrial leaders/ it means 
liberalized anti-trust laws/ appropriate tax incentives/ and 

fNLlGHTENED/ COHERENT/ GOVERNMENT POLICIES. LeT ME POINT OUT 
THAT WE HAVE HAD SUCCESSFUL INDUSTRIAL POLICIES IN TWO 
INDUSTRIES/ NAMELY AERONAUTICS AND AGRICULTURE. In THE FIRST OF 
THESE/ AERONAUTICS/ THE GOVERNMENT HAS BEEN BOTH A PROVIDER OF 
NOT ONLY PROCUREMENT-RELATtD R&D/ BUT MORE SPECIFICALLY AND MORE 
IMPORTANTLY, GENERIC TECHNOLOGY RSD. In THE LATTER, AGRICULTURE/ 
THE GOVERNMENT HAS NOT ONLY SUPPORTED TECHNOLOGY DEVELOPMENT, IT 
HAS ALSO ENGAGED IN CL I ENT -OR 1 ENTED AND VERY APPLIED RXD THROUGH 
IT$ AGRICULTURAL EXPERIMENT STATIONS. AGRICULTURAL RESEARCH 
BEGAN WITH THE HaTCH AcT OF 1887; AERONAUTICAL RESEARCH BEGAN IN 
1915 WITH THE FORMATION OF THE NACA, THE NATIONAL ADVISORY 

Committee on Aeronaijtics/ which had its mission broadened to 

INCLUDE SPACE IN TiS^ . IhESE TWO INDUSTRIES HAVE/ OF COURSE/ 
BEEfi TWO MAJOR CONTRIBUTORS TO THE POSITIVE SIDE OF OUR TRADE 
BALANCE FOR MANY YEARS. 

Wt MUST DERIVE FROM THIS EXPfUlENCF THE NECESSARY MODELS FOR 
A BROADER ATTACK BY THE FEDERAL GOVERNMENT UN THE K&D NEEDS OF 
OUR CORPORATIONS, JMCH AN INDUSTRIAL POLICY SHOULD ENCOURAGE 
COLLABORATIVE ENTERP'^ISrS AMONG VARIOUS COMPETITORS !N THE lUl) 
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arena. such as the recently formed microelectronics computer 
Consortium (MCC). And it should also foster industrial-University 

COLLABORATION. LeT ME NOTE IN PASSING THAT FROM MY POINT OF VIHW 
MCC DECIDED NOT TO LOCATE IN COLORADO BECAUSE IT FELT THE STATE 
WAS NOT PROVIDING ITS MAJOR INSTITUTIONS THE SUPPORT THEY 
REQUIRED TO BE NATIONAL LEADERS IN THE HIGH TECH ENTERPRISE, 

The watches we wear, the televisions wt watch, the stercos 
WE listen to, the microwaves we cook with, and not infrequently 

THE CARS WE DRIVE, NOW COME FROM JaPAN. ThIS SUCCESS OF THE 

Japanese derives principally frim their MIT! lead industrial 

POLICY AND THE RECOGNITION THAT QUALITY AND COST ARE DETERMINED 
BY CAREFULLY MANAGING THE MANUFACTURING ENTERPRISE, FORTUNATELY, 
FOR THE MOMENT AT LEAST, THE AIRPLANES WE FLY AND THE COMPiJTr.RS 
WE USE COME PRINCIPALLY FROM THIS COUNTRY, 

Turning now to the second point, TfiERE is no doubt that the 

CURRENT FOCUS ON SHORT-TERM PROFITABILITY IS TYING UP CAPITAL 
NEEDED TO SUPPORT K&iJ ENDEAVORS, No ONE CAN VIEW THE HfNDIX - 

Martin Marietta - Allied waltz as anything hut a disaster. 
Rather than invest in new equipment, U.S. Steel nEcmeD ro 
ACQUIRE Marathon, and by liquidating certain portions of 
Marathon, gain access ro a renewal or tmf depletion Ai.LowAticr 
provided for non-renewable natural resources. This short-tcrm 
focus derives from the hype of the stockbroker and thf. 

gullibility or gambling INSTINCT OF THF AMERICAN INVESTOR. 

People used to buy General Motors stock for retirement, (low they 
"bet" they can Gurss the short-tfrm psychology of other investors 

BFrUR THAN THOSF OTHER INVESTORS CAN GUFSS THEIR OWN 
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PSYCHOLOGICAL MAKFUP, We SWPXU MUST PROVIDE MO«E SUBSTAMTIAL 

tax incentives for the long-term investor vis-a^vis the short- 
term speculator while similarly encouraging capital formation, 

Before 1 turn to engineering education, let me vMist note 
that/ with regard to the tflll^d point the educational 
preparation of our children from rirtii through high school 
that the japanese i-ong ago realized that their principal resource 

WAS TflE HUMAN INTELLECT. ThuS THEY HAVE INVESTED HEAVILY IN 

developing and fukthering their own intellectual capabilities, 
and this has resulted in a remarkable increase in their 
comparative scores on intelligence uuotient and other tests. 

Let me turn now to engineering education with thp 
observation that/ for more than a decade/ industry ha'; been 

SEEKING academe's HELP IN THE MANUFACTURING ENTERPRISE, 
LngINEFRING COLLEGES HAVE BEEN SLOW TO RESPOND TO THIS REQUEST. 

Robot ic devices tor manufacturing were first introduced by AMI' 

AND UnIMATION IN THE EARLY 'bOS/ BUT THEY ARE NOW PRINCIPALLY 
MADE AND EMPLOYED IN JAPAN. INDEED/ HALF OF THE PRESENT ROBOTIC 
WORK FORCE RESIDES IN JAPAN, CoMPUTER-A I DFD DESIGN WAS 
PRINCIPALLV PIONEERED AND S!JB5E0UEMTLY ADVANCED BY INDUSTRY, ToO 
FEW rflGlNEERlNG Cni. LEGES HAVE KEPT PACE UllH THESr DEVELOPMHITS 
AfID ONLY RARELY HAS ACADEME PROVIDED IMPORTANT ADVANCES III THESE 
ENDEAVOf;S, 

I DO flOT S'MiSCfUBE TO THE TME'JlS THAT HIGH TECH IS WHERE 
it's all AT. KaIHER I AGREE MORE W 1 TH £ /)U^^/?D t . DaVID WH' "nTES 
THAT wr MUST DLVELO}^ A ;;Mf)KE STACK INDUSTRY / HIGH I ECU 

SYNERGISM. Fully half the demand for computers/ instruments/ 
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ELECTRONICS, AMD COMMUM ICAT lOfIS STUM FROM OUR SO-CALLm 
SMOKESTACK INDUSTRIES AND THE ECONOMIC WELL BEING OF A RFASONARLF 
FRACTION OF THIS COUNTRY'S POPULATION DEPENDS ON THESE 

INDUSTRIES. This country must not only retain ns lead mi the 

50-CALLFD HIGH TECHNOLOGY INDUSTRIE'./ BUT WE MUST REGAIN OUR 
PREVIOUS LEADERSHIP IN SOME OF OUR BASIC MANUFACTURING 
ENDEAVORS. We HAVE THE OPPORTUNITY TO DO SO, We CURRENTLY HAVE 
THE LEAD, ALBEIT A DECREASING ONE/ IN COMPUTER HARDWARE. V.'e HAVE 
A SUBSTANTIAL LEAD IN COMPUTER SOFTWARE. 1 Hi MANAGEMENT OF THE 
MANUFACTURING ENTERPRISE FROM COMPUTER-AIDED DESIGfl FOR 

ECONOMIC MANUFACTURE THROUGH PRODUCT DISTRIBUTION — CAM NOW BE 
ORCHESTRATED TflROUGH COMPUTER MANAGEMENT AND THE MANUFACTURING 
PROCESS IMPLEMENTED THROUGH COMPUTER COf! TROL , AnD WF CAfi REGAIN 
OUR H' ORIC LEAD IN ECONOMIC MANUFACTURING THROUGH OUR 
LFADEf? .IP hi COMPUrfR HARDWARE AfiD SOFTWARE. lo RETAIN OUR LEAD 
IN THESE IMDUSTRlEb Mn REGAIN A COMPETITIVE POSTURP IN OTHERS 
WILL REOHIRE A NATIONAL POLICY TO FURTHER DEVELOP ENGlUrriMNG 
RESEARCH AND EDUCATION AS EfiGlNRERING EDUCATION IN THIS COUNfRY 
IS TRULY \\\ A CniSP.^ STATE, WITHOUT A RETURN TO THE fiATIONAL 
PROGRAMS THAT LIMED THIS COUfURY OUT OF THE DOLDRUMS IN 
ENOINfERING EDUCAnON IN wIE f'doT -SPU rU I K ERA/ 1 Ff KL Wl ARE 
TRULY LOST. 

It Ij true THAT ri.R IVIRt' LAWYER JaPAJI GRAUUATIS THIS 
COUflfRY GRADIIATES TEN LAWYERS). It IS ALSO TRUE THAT FOR EVERY 
ENGINEER THAT WF GRADUATE/ JaPAN GRADUAI^S AN ENGINFER; YET THEY 
HAVE HALF THF POPlllAriON THAT WE HAVE. ^\ THE MOMENT/ flOWrVER/ 
WE no NOT HAVE AN APf»UOPin A T r LY rDMCAfEn BA'^.E IN OUR HIGH SCHOOLS 
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10 PRAMATICALLY TXPAMD OUR r tin I NF T KM NO nROGi^AM^) MKYOril) TMi: 

ErmoLi.MBNTs we HAvn TODAY. Nor no we havl iiir fachliy RrsoiiRci:^ 

TO SERVICE SUCH AN EXPANSIOM. KaTHER, Wf MUST TAKf ADVAfnAOF. OF 

t,-if: compuf^r REvoninon riiAr is upofi us to rNiiANci: the 

PROOoCTlVITY OF THE ENGlUEf.RS THAI WE ARE TRAINING, We APE 
SIMPLY GOIMG TO HAVE TO COMPETE THROUGH MORE PROnUCflVF EMGl.'jFERS 
m) THE RESPOMSiniUTY FOR TRAINING THOSE tNGIfjEFRS RESIDES 
PRINCIPALLY WITH OUR COLLEGES OF ENGINEERING, UfJMiR lUNATELY/ WE 
ARE NOr, ON THE WfiOLE/ ESPECIALLY WELL PREPARED TO TAKE ADVANTAGE 
OF THIS REVOLUTION, Th I S COMPUTER REVOLUriOfI WILL COWTlNUi- FOR 
THE REST OF THIS CENTURY; TflOSE THAT CAPITALI^F ON IT BEST WILL 
GARNER StIMSTANTIAL ECONOMIC RETURNS. We MUST FfiSURE THAT 
ENGINEERING EDUCATION TAKES FULL ADVANTAGE OF THIS RESOURCE. 

IfiE Mational Science Foundation budget devotes !()'/> or its 

billion dollar budget to FNGIflFFRING. IheRE IS NO EXCESS IN 
THE m31- funds provided for SCIFNCF, but RATHER A TWO-TO-fURFE 
;-')LD SHORTFALL \{\ liSK FUNDS FOR THE SUPPORT OF ENGINFERiNG. IhE 

TOTAL Dot/ NA3A and fi'iF support for [".ngineering Research at 

OUR UNIVERSITIES IS LESS THAN flALF THE NSH ' S F XP END I TURF S ON 
BASIC SCIiNCE. 

UlF CHARTER FOR THE Not" MUST BE CHAflGEU U) CirLFCf 
RESPONSiniLITlES FOR ENGINEERING i^ESEARCH AND EDilCATIOtJ, LaCK OF 
SUPPORT FilR OUR llflDERGRADUATF LAI'.ORA I OKM F S MFAfJS THAf WHILE OUR 
STUDENTS KNOW ThF THEORY, TflFi' AREN't FAMILIAR ENOUGH WITH ITS 
APfM.ICATK^fLS WHFN THEY GRADUAfE, AND HENCE 11 1AKES MANY 
GRADUATE'; ONE fO TWn YEARS OF INDUSTRIAL EXPERIENCE TO BRING THEM 
UP \ ) SPEED. We lack the GI-NMiUATE STUDENI SUPPORT fO AITRACI THE 
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Btsr OF OUR uriDi {K.K'ADiiArLr. r() hi.li. siiiniKs to inciuASF the pool 

OF TALENT AVAlLAi^LF. FOR FAnHLTY POSiriOMG, FUIALLY, THE SUPPORT 
FOR UNIVLRSITY RF.SFARCH IM tNGlNtfcRlNG AN!) f-UR Hit FACILllIES KJ 
COflDUCT THIS RESEARCH .'VJST liE EXPANPtO IF WE ARK TO BE LFFFCTIVF 
PARTNERS WITH INDUSTRY Ifl PROVING THE TECHf'lCAL ADVANChS THAT 
ENSURE THIS COUMTRY's TECHNICAL COMPE T! 1 IVENESS , A MINIMUM 

addition of 140 million dollars to thf nsf budget is meento for 
next fiscal ylar if nsf 15 to do what ne^.ds to lif done for 
jnginetring research and engineering fducationi i say this at 
the very moment that hsf is studying a return to fy 82 
expenditure levels. 

There is much to be done, The time for studies, hearings, 

EXPRtSr'ONS OF concern AND DISMAY IS PAST. Now IS THE TIME FOW 
ACTION, IhE PRINCIPAL INGREDIENTS OF THAT ACTION ARE NOW 
CLE^R, All THAT IS NEEDED IS THE DETERMINATION TO ACT, 
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Mr. WiUTii. Thank you very much, Mr. Seebass, I not only find 
myself agreeing ahnost completely with the substance of what you 
had to say, I would just like to reflect on when I was first running 
for office people asked had I ever run for office before, and I said, 
'No. and I'm not a lawyer, either." That is also parallel lo what 
you re suKWstinK about the production of lawyers, with a'.l due 
apologies to my colleague from Dallas. 

Mr. Skkbass. And Senator Meiklejohn, too, 

Mr. Bryant. And half the Congress. 

Mr. WiuTH. More than half the Congress, I think. 
^ Our next two witnesses are Mr. John Pigler and Mr. Trenton 
Gary ,rom Colorado Training Foundation. Mr. Pigler and Mr, Gary 
repr^'sent the CWA, Communication Workers Local 8412, which 
founded the Training Foundation. The purpose of the training 
foundation is to address the training and retra'ining of communica- 
tion workers in order to head off future displacement and unem- 
ployment of those workers, Mr. Gary has been with Mountain Bell 
nice June of 1981, initially as a directory assistance operator. Mr. 
Pigler is a circuit analyst with Western Electric and has been with 
Mountain Bell as a technician. 

Gentlemen, we thank you vexy much for joining us this morning 
and look forward to hearing from you. 

STATKMKNT OF TRKNTON (lARY 

Mr. Gary. Mr. Chairman, members of the committee, thank you 
for the opportunity to testify here today. 

My name is Trenton Gary, and I'm a member of the Communica- 
tions Workers of America, Local 8412, which represents 6,500 
Mountain Bell workers in the metro Denver area. I am also the di- 
rector of business and industry relations for the Colorado Training 
Foundation, Inc., which, as Congressman Wirth said, is a wholly 
owned subsidiary of CWA Local 8412. 

First of all, I'd like the record to show that I'm speaking in 
behalf of CWA Local 84! 2 and the Colorado Training Foundation, 
and that my statements, opinions, and views may not necessarily 
reflect those of the CWA International Union or any other CWA 
local. 

In January of 11)8.'^, Senator Gary Hart wrote in a draft of the 
new eruploynient strategy that, and I quote, 

iMitul.itncdlally, we need new cniploynicnt strutcKV that invests in hnm;in ns.Sfts 
to ()t)tain the hijjhc: I and most productive return lor the economy, the nation, and 
the workers themselves. That program is one that requires the combined, sustained 
ellorts o| labor, business, and government on all levels. Over the next decade, Amer- 
iean workers will lace a substantial occupational upheaval. Many of today's occupa- 
♦•■>ns will be .substantially altered or sitnply will no longer exist". Workers I'rotn the 
sho,) tloor t(i the olllce will need new skills to work vith the emurgint; inl'orination 
technolojjies. 

With the impending Boll System divestiture, we are, indeed, wit- 
ne.ssing the beginning of a new era in the c jmmunications indus- 
try. ;ui era that is bringing with it a flood of new communications 
'.'()nipatiies into the previously Bell-dotninated industry. And with 
lh«'ni. they are bringing a new competition ibr the most advanced 
technologies and the most qualified employees. 
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The new emphasis on competition is placing an urgent need on 
the workers to seek hi{i;her training and education in order to be 
able to compete for the better jobs and to maintain employment in 
the midst of jcbs being displaced by new technologies. 

Even before the divestiture takes place, this trend is being evi- 
denced by a decline in upward mobility and an overwhelming feel- 
ing of insecurity by CWA Mountain Bell employees. 

CWA Local 8412 has elected to attack these problems on a local 
level. In February of this year, the officers of local 8412 commis- 
sioned John Pigler and myself to investigate and create a union- 
initiated training program, and in July of this year we formed the 
Colorado Training Foundation, Inc., a not-for-profit Colorado corpo- 
ration for the purpose of offering an accessible, comprehensive, 
continuing educational program to communications w* »rs that 
will pr^mute self-pride, career professionalism, and jo Jecurity 
through training. 

With the spirit of Senator Hart's draft of the new employment 
strategy in mind, we have designed our program to work in the at- 
mosphere of a joint laLur-business-government effort on a local 
level. By utilizing existing educational institutions and resources 
that are readily available to us, our primary criterion for determin- 
ing skill development is, indeed, employment security and we, 
therefore, will take into account the direction of the employer com- 
pany, as well as the industry as a whole. 

Our joint effort will be taking great strides towards the ultimate 
goal of personal and career development that will lessen the 
impact of job displacement and reduce the amount of unemploy- 
ment due to technological change in the communications industry 
in our area. 

At this point, I would like to inUoduce John Pigler, and John 
will explain the program we have established with the Denver Aur- 
aria Community Coller^e and touch on what we are attempting to 
establish with Mountain Bell. 

STA TKMKNT OK JOHN FKJLKR 
Mr. Pi(;lkr. Thank you» Trenton. 

The primary purpose of CTF is to provide an education and 
training program designed to enhance job and career security. The 
CTF is attempting to head off displacement and unemployment by 
providing an educational tool which will assist the employability of 
each individual. 

CWA Local 8412 is a local unicn which represents the majority 
of the Mountain Bell work force in Denver. It is from this perspec- 
tive that I speak. 

The technological advances and the communications field is 
changing at such a pace that we caimot stay abreast with them. 
The C-olorado Training Foundation wishes to act instead of react to 
these changes. We currently have established a curriculum with 
the Denver Aurai'ia Community College which provides compressed 
credit courses which lead toward a certificate of achievement or an 
associate's degree, with an additional option of a baccalaureate 
degree if the iiidividual so chooses. 

o 73 
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The curriculum is designed to provide a broad range of .^skills 
which apply not only to the telephone company, but also to the 
communications industry. The thought behind this concept is that 
the individual employees should receive courses which elevate his 
or her possibilities for promotion and security within their current 
employer and to improve their chances of reemployment in the 
same career field if technology or company restructure creates dis- 
placement or a loss of their job. 

^ The proposal of the CTF submitted to Mountain Bell, the State of 
Colorado, and an agency of the Federal Government requested 
joint effort as formated by the CTF to provide training and edti^a- 
tion and to encourage continual process. 

Our issue is local to this city and to this State, even though the 
concept may have national applications. 

It is my opinion that the basic question each educational facility 
should ask of itself is, am I providing timely education in a dynam- 
ic atmosphere which outdates itself before an individual completes 
his or her education? I do not feel that this issue can be properly 
addressed at the State level. The lack of scientists, engineers, and 
skilled workers is of national concern and a national policy should 
address this issue. However, I feel the governing of this policy 
should be at the State level. 

Perhaps the solution or incentive would be a forgivable loan pro- 
gram for math and science students. Perhaps another solution 
would be orientation toward math and science at the elementary 
level of education, math being a division which normally requires 
se'/eral repetitions before absorption. It should have this opportuni- 
ty for repetition. 

I do feel strongly that the graduation requirements from high 
school as some areas have initiated is, indeed, necessary for more 
comprehensive youth. However, shouldn't a strong math and sci- 
ence background be instilled before the day of graduation? 

A final point which I feel needs to be emphasized is that of con- 
tinual education and training. Had that point been emphasized in 
the socialization process 10 to 20 years ago, the need for the pro- 
gram Tm currently involved in wouldn*t be necessary today. 

Thank you, Mr. Chairman, for this opportunity to express my 
views. 

Mr. WiRTH. Thank you very much, Mr. Gary and Mr. Pigler. 

Our final witness on this panel this morning is Dr. Michael Mas- 
sarotti, the deputy superintendent of schools, Adams County Dis- 
trict 50. Mike? 

STATKMKNT OF MICHAEL MASSAKOTTI 

Mr. Mas'sarotti. Congressman Wirth and Congressman Bryant, 
it's an edifying experience to be among such august individuals. I 
appreciate the opportunity to share some thoughts with you. 

My comm<nits are made in light of diminishing and decelerating 
fiscal resources and the growing criticism of public education. A 
recont report suggests that the year 19«;J will go down as the year 
of reports, liW of them. 
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Mr. WiRTH. If we hurry, we can get in one before the end of the 
year, or shall we start the new year— we'll do it with you, Al, and 
start. 

Mr. Massarotti. There are certain things that we recognize that 
I would like to address to the panel and to you, gentlemen, before I 
make comments about some liei^pectives and observations we have 
about this effort. 

We recognize that elementary and secondary education happens 
to be the front end of that big pipe that leads to that graduate re- 
search Ph.D. who makes his or her contribution to this total effort 
of leadership and maintenance of the leadership posture. We recog- 
nize that America's greatest resource is our human resource, and I 
think much of the criticism of public education may be justified, to 
an extent, because we went through a period that I characterize as 
rather permissive and low expectations, and I think that trend is 
changing. We see the period of time with the variables impinging 
on our operation, we see that adversity as really opportunity in dis- 
guise. 

We're optimistic because we are living in a marvelous period of 
human experience, and seldom has a generation been afforded an 
opportunity to employ the creative energies now available to us as 
we move in transition from an industrial era to the morning of a 
technological revolution. 

I think we are naive to believe and not recognize that today's 
marvels are mere primitive forerunners of what is to '::ome, and I 
believe that not since Galileo's application of telescopic optics in 
1610 has man been on the threshold of mindboggling discoveries 
with the use of the space telescope which will be launched later in 
this decade. 

We know that there is a burgeoning body of knowledge that edu- 
cation must understand, include, and extend to our students. 

We recognize that man is playing and will play various roles in 
the evolution of technology— technologist, developer, manufacturer, 
sales, and utilitarian user. We recognize that there is an increased 
opportunity to utilize this technology and information it produces 
even today in a cost-effective manner. 

We were talking yesterday with a company about transmission 
systems and we were looking at a fiber optic system, and the indi- 
vidual suggested to me that we now have a plastic system that will 
conduct that light, and I said, "Yes, but only 200 feet with the 
speed that we want." So I'm encouraged by the options of materials 
that may allow us to utilize this technology in a more cost-effective 
manner. 

When we talk about education, we talk about change, and I 
would like you to be aware of certain things that educators are 
faced with in trying to move people along in a reasonably efficient 
manner, and one happens to deal with the nature of technology 
and its influence on man. 

Someone argued that the utilization of technology causes nian to 
surrender his freedom to his creations. Michael Crichton in his 
book, Congo, would suggest that this is a shallow concern. Man 
began to surrender degrees of freedom when he domesticated ani- 
mals. We recognize now in retrospect that the labor performed by 
animals in effect freed man to perform the tasks at hand more ef- 
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Actively and ofTiciently and to pursue higher order goals. We must 
not be so myopic to not transfer this insight into the potential 
effect of new technology. 

We receive people from universities who did not anticipate this 
revolution and, as a consequence, came to us with old knowledge, 
and it s not the fault of the professional educator and I don't know 
whose fault it is. It is not my intention to place blame today, but 
seek solutions. 

The educational programs at the universities must be remodeled. 
They must be revamped in order to provide skills at a teaching and 
administrative level for us to do the job that we have to do. It is 
inconceivable for me as a former university professor that we can 
prepare a professional classroom teacher with 30 undergraduate 
hours in education. But I suspect that will be a battle that will be 
fought and waged for years to come, and I do not expect any signif- 
icant changes in those programs beyond the undergraduate pro- 
gram in my lifetime. 

The problem with the educator, I think, relates to, in part, the 
nature of man. Man tends to seek stability and certainty. He is 
within his comfort zone with the predictable and habitual. Yet our 
potential a.s higher order animals is our ability to adapt. The previ- 
ous speaker made that comment, survival will depend on that. And 
I believe that seemingly rapid technological development will 
compel man to be more at ease with change. 

To recognize and actualize the power of technology will facilitate 
the achievement of a continuing degree of evolutionary freedom. 
The extent that we learn to cope with this realization will enhance 
or retard the freedom that we now have. 

As educators, we must not fall in the trap of focusing on the tool, 
but rather on how the tool can be applied. It is interesting to specu- 
late on what our railroad industry would be like today had the rail- 
road industry focused on transportation rather than trains. It is 
our opinion that the real issue today is not the computer but its 
application in the management and promulgation of information. 

The potential data bases with u.ser-friendly processing will facili- 
tate the retrieval of infortnation normally not accessible. In addi- 
tion, the professional educator can be relieved of menial time-con- 
suming labors, not only administratively but in the classroom. The 
acceptance and mindful use of this tool can revolutionize the 
manner of human interaction in the classroom. Assuredly, we can 
improve timely decisionmaking. A teacher could be freed to pursue 
individualization of instruction, to emphasize changing ends and 
changing means, to link the present to the future. 

We have the concern of declining test scores and academic per- 
formance, and the Japanese did, in fact establish a high level of 
expectation. With local prerogative in the way schools are set up 
today, it beCxjmes a task for individual school boards and districts 
to not compromise a sense of excellence and accept mediocrity, 
wh(»ther it's at an administrative, teaching, or student performance 
level. 

For the most part, our current generation of educators were edu- 
cated to serve the needs of an industrial society with reasonably 
fixed limits. Yet wo find ourselves with the awesome responsibility 
of educating the children of today for the predictable uncertainty 
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of an evolving technological society of tomorrow with no apparent 
limits. 

We perceive it as a magnificent challenge and a magnificent op- 
portunity for educators to model our ability to be lifelong learners 
and adapt our environment. As we believe that the universe is ex- 
panding> so must man expand as an integral element of that condi- 
tion. We must begin by extending our commitment to continue our 
learning and mindfully assessing our behavior governing values 
that have served us in a passing era. 

As I said when I began, that adversity is really opportunity in 
disguise, and much to the chagrir of some of our critics, we are 
doing something, and I would like to represent some things that 
can happen in a school district. 

We didn*t sit around and cry over spilled milk that the universi- 
ty did not provide knowledgeable people in the area of technology 
to help us develop youngsters. We understood the importance of 
bringing people along, I have a 92-year-oid immigrant father from 
Italy, and his favorite comment was, **You cannot apply what you 
do not know,** and districts attempting to implement the computer 
or a computer science department without preparing teachers to 
implement the expectations of the curriculum are throwing good 
money after bad. 

x\fter a systematic plan that was developed in 1979, we can say 
today that 95 percent of our teachers have gone through — district- 
sponsored, no extra money, supported by local funds — a IJ-credit 
hour graduate course in computer awareness with a followup 
course computer-assisted instruction. 

We see students encountering the computers in our curriculum 
in three ways: First, as an object of instruction; second, as a prob- 
lem-solving tool; and, third, as an aid to instruction, directly and 
indirectly, with files and information the teachers can access to 
promote individualization. 

The reeducation of the cadre of professional classroom teachers 
originally educated in an industrial mentality is critical if we are 
going to cause the curriculum to move ahead and to provide the 
kinds of entry skills that the universities need to produce the 
people to maintain our lead. 

We cannot overlook an older citizenry that will be affected by 
technology. There is a need for adult education courses to provide 
these people with an opportunity to understand this tool, and the 
greatest challenge comes in the education of the current generation 
to pos,sess the entry skills and attitude of an information high tech 
societv. 

In the remodeling of our curriculum, our district was one of the 
first in the United States to implement a 10 semester hour gradu- 
ate requirement in computer science. And I agree with an earlier 
speaker who suggested that it is not secondary education s role to 
produce computer experts, and we understand that. However, we 
felt, in the design of that curriculum, that high level skills should 
be made available and the ipport unity to develop those skills fo»* 
those people who wish to continue their education at the universi- 
ty. It also attends to the student who must be impacted by technol- 
ogy and the computer H unaerstanding personal applications and 
issues related to the consumer end. 



77 



74 



A second chMlh'nKt* that we have is the need for more math and 
science teachers. We fmd it kind of interesting, we're caught be- 
tween a roci. and a hard place, The people who are capable and 
who are attracted into engineeriiig and other areas leave us in a 
dilemma. Who do we get to teach these courses? That's an issue we 
have to deal with, Mr. Chairman. 

We need to develop a system to capture the creative imagina- 
tions of people and needs outside the military- industrial complex 
which can promote new paths of research. We are currently in- 
volved with a large corporation at an advisory level. We've been in- 
volved at a controlled introduction level. We're hopeful of becom- 
ing a beta site for some ideas that we have in this area, 

We need to develop models te foster a synergistic relationship be- 
tween and among government, business, and education. A speaker 
said it best a minute ago, ''I believe that research and development 
is the lifeblood in the renewal component of front runners and that 
we must develop ways to pump prime research to assure our lead- 
ership/' 

Districts have to be carefnl about the mindful acquisition of 
hardware and software mininMzing expense competition with other 
general fund expenditures. And when the day comes when we have 
grant moneys made available because of cooperative projects be- 
tween business and education where both agencies can receive a 
portion of the funds to support that cooperative research, that we 
donl fall in the trap that we found ourselves with the NDEA act 
in the mid-l!H)()'s, where there was a proliferation of expenses asso- 
ciated with the administration of those programs, A $50 microscope 
suddenly became a $100 microscope and our purchasing power was 
significantly diminished. 

I think that there are other creative ways if direct funding is to 
occur where a structure for review of proposals cyn be made in co- 
operation with committees who are not employees on a long-term 
basis with the Federal Government but who are called together oc- 
casionally to represent the different interest groups and to pass on 
those proposals and support those proposals that have the best 
merit. 

I'm probably overtime, but I would like to conclude by saying 
that I believe as many, that it is not our manifest destiny to 
remain leaders in high tech. I don't think that Cod, if one believes 
in tiod, has suddenly decreed that the United States of America is 
now and for always will be in a leadership role in this area. It will 
take a commitment of resources and leadership to maintain our 
l.^ad, and I call for some form of national plan or policy on the 
magnitude of the plan that put man on the Moon if we're really 
committed to remain leaders in this area. 

And I end by saying that I "as always taught to be cognizant 
that success is a journey, not a uestination. 

Thank you. 

Mr. Wnrnr Thank you very much, Mike. I also note here is Dr. 
A. Joseph, who is the su[)erinteiidrnt of district ni) and recipient of 
the recent KT-S:} nvvard, emrM'ging technologies liW.S, on behalf of 
distri(*t T)!}. We're glad to have you here. 

Mr. JosKPH. Thimk you. 
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Mr. WiRTH. Would a!iy of you like to comment on what other 
members of the panel have said? 
[No response.] 

Mr. WiRTH. If not* let me begin. The purpose of what's going on 
in these umpteen number of reports that have been put together in 
the last year, the purpose of what we're trying to do with essential- 
ly a very technical subcommittee that needs the underpinning of 
well-trained individuals is to raise that level of consciousness. This 
window of opportunity, it seems to me, doesn't come along very 
often. It came on after Sputnik, was open for a while, we took ad- 
vantage of it, and it shut down and the* Nation went on to other 
things. We now have the window probably for another 2 or M years. 

Assuming that's the case and we're all in here trying to take ad- 
vantage of that from various perspectives, one of the questions that 
we face all the time was said initially by you. Senator Meiklejohn, 
in your statement, Who does what? At what level of government do 
various responsibilities reside? 

You made the statement, if I can badly paraphrase it, that we 
want as little interference as possible from the Federal level, but 
th^Te are certain responsibilities that the Federal Government has 
that they must fulfill. We are constantly in a position of sometimes 
justifiably being accused of having eyes that are bigger then our 
stomachs in terms of what the Federal role ought to be. 

Perhaps you might touch on those things that you think, picking 
up from what your other colleagues on the panel said, the Federal 
Government should be doing, and maybe we could get reactions 
from the rest of you as to whot we ought to be thinking about 
rather than what we should be leaving to other levels of govern- 
ment and to the private sector. 

Mr. Mkiklejohn. Let me answer it this way, Mr. Chairman: ! 
think there are some things that are essentially local, and I think 
we would all agree, for example, that the management of the uni- 
versity is a local matter and the Federal Government shouldn't try 
to manage it. Then you start getting into some grayer areas. 

I disagree with a remark that you, or perhaps you. Congressman 
Bryant, that there would sooner or later be an all-white engineer- 
ing school, all-white law school, so on. I don't think that's the wav 
things are working, I think that the decreasing student aid, which 
1 view as a calamity, has put the aid down in the lower economic 
strata and that, as a matter of fact, the people who are being ex- 
cluded from college and university should be the upward mobile, 
lower middle class. They can't afford it. They don't qualify for aid 
and they don't have enough mon(»y to send their kids to school. But 
if you're real p(jor, you can get the money to go to college. I'm not 
articulating too well. 

Mr. WiHTH. No; I understand. That had been my statement. So 
what you're saying is that the aid what limited aid there is— gets 
to tho.se who are most in need and there is a very large group who 
historically might have 

Mr. Mkiki.I';k)HN. What V\n trying to .say is ('olorado is not Mis- 
sissippi Alalnima. ('olorado has a good school system, which cer- 
tainly can he impnA^* But one of the problems in it is the area of 
math and science teachers. Perhaps sonu* of the educators around 
here could help nie with the nuniber, but when the Commissioner 
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told nu' th(» nuniher of tnath and science teachers that we're going 
to graduate in the State of Colorado this year, it was simply appall- 
ing, and it borders on like liO or 20, something on that order. I just 
couldn't believe that that was all the math and science teachers we 
were graduating in Colorado in a year. 

^ Something has to be done about that. Part of it is legislative in 
Colorado. But to come back, your question was, What is the Feder- 
al role? See, I don't believe that a State can subsidize those young 
men and women, because we don't have the dough. We simply 
don't have the money, or at least it's perceived that we don't. 

I think the Federal Government alone can implement some kind 
of tuition or education subsidy for these critically needed skills, 
which are nationwide in short supply, math and science, in our 
current context being the problem. It seems to me that those are 
the areas that the Federal Government can most profitably assist 
in these very substantial problems. God, Tm glad you're holding 
these hearings, Tim. 

Mr. WiRTH. The first priority would be research and development 
and the subsidy of the students going through programs; is 
that— — 

iMr. Mkiki.k.john. My first priority for the Federal Government 
in this area, my first priority would be subsidizing young men and 
women who are working on Ph.D. level skills in engineering and 
sciences. That vyould be my No. 1 priority, because I think weVe 
approaching a disaster in a few years in that area. 

Mr. Skkhass. I can put some price tags on the Federal cost of 
doing th;ic, if you want. When 1 say you need to add $140 million to 
the NSF budget this fiscal year or next, I don't do that lightly. I 
don't do that without knowing what the components are. But just 
let me remind the audience here that this only impacts the Federal 
deficit in the fourth decimal place. The Federal deficit is $200 bil- 
lion and we're talking about $140 million, a trivial expense, given 
the expected return on this investment. 

You've got to put $:}() million into recruiting the best undergrad- 
uate engineering .students to graduate education, which is just ex- 
actly what Senator Meiklejohn would do. And then entice the best 
of those into academe; this will cost $;^0 million a year indefinitely. 

You need to insure that our laboratories are equipped so that the 
students thrt go out don't have to be retrained in industry at their 
exf)ense for 1 or 2 years. That's another $M0 million a year. 

You've got to also help us redirect, and as Senator Meiklejohn 
noted, it's not ea.sy, our efforts toward those areas that are of most 
current importance. That's roughly a $2()-million-a-year expense. 

You also need to encourage the States to get involved in this en- 
terprise by subsidizing, through matching dollars from the Federal 
Government and the State governments, breeding grounds, call 
them greenhouses, for high-tech enterprises at the universities. 
New York State has done this especially well. That will cost the 
Federal (lovernment $."):> million each year for several years. 

And you need to encourage our undergraduates tr ':^et interested 
in n^search so that they will gf) on to this graduate program; that 
will cost about inillion a year. 

That's a total program of $140 million a year. It's a trivial ex- 
p( nse in a Federal budget. 
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Mr. WiRTH. I think many of those items were included in the 
House Budget Committee mark last year. I think we worked with 
your department and with the National Academy in putting to- 
gether the package for reinstrumentation, for incentives to keep 
some of the best people in universities so that they were going 
through as assistant professors and weren't going down the road. I 
think there was another part of the package which was the retrain- 
ing of teachers on the assumption that we're not going to attract a 
large number of people who are going to go into the teaching of 
math and science. 

One of the things we learned how to do pretty well in the late 
1960's and early 1970's was retraining teachers out of the NDEA 
program, and that we ougnt to put a large emphasis on the rede- 
velopment and retraining of existing cadre of teachers. Mike, I 
think you and I have talked about that. 

That seemed to be, from the literature that we were able to sort 
out last year, the best approach to the 20 to 30 graduates you were 
talking about, Al, was the retraining rather than assuming that 
somehow we're going to attract people in. 

That package got as far as discussions with the Office of Manage- 
ment and Budget, which they said a flat no and, in fact, we spent 
our time not trying to provide any increments for these future in- 
vestments but holding the line a^^ainst further cuts. So it's not as 
easy as 

Mr. Seebass. I understand. Congressman. 

Mr.. WiRTH. You will find, I think, an enormous amount of agree- 
ment here. I don't think there is any disagreement, and I would 
suspect no disagreement on the priorities that the two of you set in 
terms of clearly outlining those areas of Federal revSponsibility. 

Mr. Meiklejohn. Let me put a footnote in, though, if I may, Mr. 
Chairman, to what Dean Seebass said. He's talking about engi- 
neers. I spread that Ph.D. crisis broader than engineers. I say sci- 
entists, as well as physicists, biologists, so on. 

Mr. Seebass. I don't disagree with that. I'm just delineating the 
engineering component. 

Mr. Bryant. I tend to, perhaps because of being new on the job, 
reduce it down to more simple political terms when I look at the 
problem; I! months ago I was still a member— nearly 12 months 
ago— of the Texas legislature and the Committee on Education, 
whe c I had served for 9 years. I found that year in and year out 
we had no support in a part-time legislature— and I don't know 
whether that's what you have here or not— but from the business 
community and the ones that had the most influence on the direc- 
tion of our legislature for public education. 

The problem in our State simply is that we're about 41st in the 
Nation in per pupil expenditures and our teachers are quitting be- 
cause they re not making any money and, of course, the quality of 
the end product is much poorer than it should be for a State as 
wealthy as ours. 

I don't know how any of those problems translate to Colorado, 
but I know that, if you read ihv literature about the Nation, there 
is a similar problem all over the place. 

I Just wonder, Dr. Seebass and Dr. Massarotti and also Senator 
Meiklejohn and anyone else, as well, I hear a lot of discussion 
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about KottitiM the [)rivate sector involved in the problem, we've got 
to encourage this and that, and we've got to get the private money 
into it -^nd so forth, I wonder what experience you've had here in 
Coloraoj in getting them to participate, not only with grants and 
so forth from their companies, but participate in encouraging the 
rolorado legislature or the Congress to order their budgetary prior- 
ities in such a way that we place public education in the order, in 
my opinion at the top of the list, where it should be. 

Mr. Sekbass. I would say in Colorado that we have benefited 
enormously in our engineering colleges from collaborative enter- 
prises with industry, especially industrial fundi \g of our equipment 
needs and industrial funding of our research needs, as well as sup- 
port for development of new faculty. But it's a fa-^tor of 10 too 
small, and I think industry has really gone to the edge of what 
they can do for us. 

Mr. WiRTH. In terms of direct funding. What's the other piece? 

Mr. Srebass. The other piece, of course, industry's been very 
helpful in the support of Senate bill 1 introduced by Senator Meik- 
lejohn and championed for industry by Dr. Wiederecht, and their 
political support has been influential in changing the attitudes in 
the State, and I think eventually that will result in funding for the 
Colorado Advanced Technology Institute. But I don't see the money 
there in the State, at the State level, to do the things that need to 
be done this year. 

Mr. Meiklejohn. Congressman Bryant, our K-r2 funding formu- 
la was evolved from what was called COED, which was a State or- 
ganization composed, in large measure, by Colorado Association of 
Commerce and Industry, the Cattlemen's Association, some of 
which are the big citizen groups, CACI, Colorado Association of 
Conmierce and Industry being the equivalent of our State chamber 
of commerce. And it's a workable school finance formula, which if 
you can say it works, you've said a lot. I don't think anybody 
thinks any school formula is good, but it works. 

And because of that, because of that support, we are above aver- 
age in Colorado in our expenditures for education. 

As Dean Seebass said, CACI, the higher education council of 
CACI, supported the establishment of CATI. The industry itself has 
agreed to fund CATI. That's embarrassing to say that the State of 
('olorado couldn't fund an agency as important as the Colorado Ad- 
vanced Technology Institute, but that's exactly, you know, the 
short pockets that I ran up against. 

Dr. Wiederecht i\nd some of his colleagues in industry undertook, 
along with CACI, to fund it for the first year with volunteer contri- 
butions. 

Th(» (rovernor Just convened a small busiress conference within 
the last month, and the fifth and sixth priorities of small business 
industry were* the adequate funding of education and postsec- 
ondary education. So I can say 1 think that the business communi- 
ty in this state understands it. What I don't think 's happening is 
that the general asseml)ly is not understanding what business and 
the people are saying. 1 think it's just sad, but that's the case. 

Mr. Wn^:i)KKK(*HT. Coiigressnian Bryant, il' I may add some com- 
meiits to this also. Speaking both from the association with CATI 
and a large corporation, I think what Dean Seebass said is true. 
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many companies luivo addressed their civic responsibilities in 
terms of grants of funds for fellowships, for equipment, and for var- 
ious innovative programs; however, the number of such requests 
far exceeds the ability of those companies to really meet the need. 
Therefore, that is what has underlay the concept of CATI, wh^^^eby 
we seek to find means whereby we can have challenges by n atch- 
ing funds from the public sector which will encourage industry, 
provide incentives co industry to give additional funds by, at the 
same time, complementing what those funds are that are coming 
from the private sector. That way we would hope to be able to 
more closely approach the total funds that are really needed to do 
the job. 

With regard to the funding of CATI, indeed, we recognize the 
State of Colorado had a fiscal problem in this past fiscal year, and 
it wa*^ ^or that reason that, because the timing was right for the 
formauon of our institute, that we felt we had to go forward with it 
and accept the fact that there were no funds to be allocated at the 
start. So industry's contribution was a show of further interest and 
an attempt to help defray administrative expenses for that f'rst 
period of time. 

However, we will need to, indeed, find public support, both from 
the State and Federal governmental agencies in the time ahead. 

I might add that one more facet to this, there seems to be possi- 
bly a need for increased public awareness. I think that can help the 
public to put their priorities more properly before their representa- 
tives at the State and Federal level. 

It strikes me that in many cases the communications and meet- 
ings and written and various other forms is amongst a group of 
people who are relatively small in number who really know and 
share the sense of crisis and want to do something i^bjut it, but 
there is a need to extend that av^areness and set a national priority 
on a much broader scale ^>o that you can get the kind of consensus 
support that we need in order to do this job. 

Mr. WiRTH. Gentlemen, thank you very much. We greatly appre- 
ciate your willingness to join us and help us. 

Let me just put this in the context of what we're doing is at- 
tempting to reach out as broadly as we can to as diverge communi- 
ties as Dallas, Albuquerque, San Diego, Portland, Minneapolis, 
Nashville, Chicago, Cleveland, Boston, New York, to name some of 
the communities in which this subcommittee and other members of 
the full committee are having hearings focused in a very, very 
similar way, trying to reach out and develop more broi?.dly the sup- 
port for precisely the kinds of investments and priorities that I 
think we all share. 

It s an undertaking that is difficult at a time with a $200 billion 
deficit and all of those priorities we're aware of, but it's a matter 
of, I think, being much clearer in terms of setting priorities. These 
things do get lost in the rounding, but you round a whole lot of pro- 
grams and after a while, as Everett Dirksen said. '*A billion here 
and a billion there and pretty soon you're talking about real 
money/' 

Thank you all very mucfi for bf^ing with us, gentleman. We ap- 
preciat(» it. We could spend a great deal more time on the retrain- 
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inK and on eleiniaitary and secondary education, and we hope to 
have another opportunity to do that and to work with all of you. 
Thank you very much. 

[Whereupon, at 11:2U a.m., the hearing wts adjourned.] 
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